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SUMMARY  OF  WMS  INSTALLATION  COSTS 
Vessel:  WHITE  SAGE  (133') 


/o'/  TYPE  /Holding//  INSTAL- 

^fcolVTrany  Treatment/Disposal  "Eapaclty  LATION 
^Subsvs  / Rnhsvstfim  //  rffiT 


f&'//  (Black) 

f Black 

Gray 

!<3£l 

r (S) 

j Gravity 
Collect. 

“Holding 

Tank 

Holding 

Tank 

100 

100 

13, 190 

2 0il 

z Recircul. 

Chrysler 
+ Hld  Tnk 

Holding 

Tank 

100 

100 

13,800 

3 (Chrysler' 

Chrysler' 

+ Incin. 

Holding 

Tank. 

100 

100 

16,800 

4 Gravity 
Collect. 

Grunt  Flow 
Thru+HldTk 

Holding 

Tank 

100 

100 

17.  000 

^ ’Grumman) 

Grumman  Flow  Thru 
+ Holding  Tank 

100 

100 

12,890 

Gravity 

Collect. 

Holdir- 

Tank 

Grum  Flow 
Thru+HldTnk 

100 

100 

15,460 

7 Gravity 
Collect. 

8 [Grumman) 

Grum  Flow  I Holding 
Thru+Ir.cinjTank 
Grumman  Flow  Thru 
+ Incinerator 

100 

100 

100 

100 

23,080 

13,100 

9 Vacuum 
Collect. 

Holding 

Tank 

Holding 

Tank 

100 

100 

12, 730 

10  (Jered) 

Incinerator 

Holding 

Tank 

100 

100 

16,300 

11 

GATX 

Evap. 

Holding 

Tank 

100 

100 

12,220 

12 

Holding 

Tank 

Grum  Flow 
Thru+HId  Tnk 

100 

100 

10.600 

13 

Incinerator 

Grum  Flow 
Thru  +Incin. 

100 

100 

13,640 

Pump  Tank  Tank 

15  Incinerator  ?°“ln3 

(GATX)  Tank 

. K | GATX  Holding 

| Evap.  Tank 

Holding  Grum  Flow 


Ta  nk  Thru+HId  Tnk 


Incinerator 


100.  100  11,  990 

MQ-lfiS.  15. 790 
10£  UOO  10,930 

100  100  10.970 


m 
553 


lOOtlOOH  15,640 


N/A  - Not  a viable  candidate  system  for  this  vessel. 
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INTRODUCTION 


OBJECTIVES 

The  objectives  of  the  installation  analysis  are  as  follows: 

. Development  of  pertinent  vessel  information  necessary  for  the 
cost  and  effectiveness  analyses,  including  the  following: 

. . Existing  physical  conditions  aboard  the  vessel,  especially 
in  compartments  where  wastewater  management  system 
equipments  may  be  installed. 

. . Existing  wastewater  management  equipments/systems  aboard 
the  vessel  (holding  tanks,  garbage  grinders,  sewage  treat- 
ment systems,  etc.). 

..  Location  of  black  and  gray  wastewater  sources  aboard  the 
vessel. 

..  Vessel  resource  capacities  and  estimated  usage  rates  (prior 
to  system  installation) . 

. Selection  of  the  viable  candidate  systems  as  determined  on  the 
basis  of  the  feasibility  of  installation,  using  the  governing 
Installation  guidelines  and  assumptions. 

. Determination  of  the  black/gray  wastewater  (or  sludge)  holding 
tank  capacities  which  can  be  fitted. 

. Development  of  installation  cost  estimates  for  each  viable 
candidate  system. 

. Development  of  drawings  showing  the  proposed  arrangement 

of  the  wastewater  management  system  equipments  for  each  viable 
candidate  as  well  as  the  arrangement  of  the  black  and  gray 
wastewater  sources  on  board  the  vessel. 

. Development  of  installation  related  effectiveness  attribute  data. 
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ASST.  OPTIONS 


The  pertinent  assumptions  and  guidelines  governing  the  Installation 
analysis  are  presented  in  Volume  IV  of  this  report,  along  with  the  details 
of  each  of  the  18  candidate  wastewater  management  system  concepts  in 
< figurations  suitable  for  each  vessel  included  in  this  study. 

APPROACH 

The  installation  analysis  was  performed  in  three  stages  consisting 
of  a preliminary  installation  analysis,  a shlpcheck  to  establish  viable 
system/vessel  combinations,  and  an  installation  cost  analysis  all  of  which 
are  discussed  below.  Prior  to  this  analysis,  visits  were  made  to  a number 
of  vessels  to  inspect  installations  of  the  wastewater  management  subsys- 
tems and  equipments  included  in  this  study, 

i 

Preliminary  Installation  Analysis 

The  candidate  ship's  general  arrangement  drawings  and  piping 
diagrams  as  furnished  by  the  U.S.  Coast  Guard  were  reviewed  at  length  to 
determine  existing  conditions  so  that  the  WMS  requirements  delineated  in 
Volume  IV  could  be  applied  to  the  vessel  and  a preliminary  installation 
analysis  made  prior  to  an  actual  visit  to  the  ship.  This  approach  was 
Intended  to  maximize  familiarity  with  the  vessel  and  to  determine  any  pos- 
sible questionable  areas  of  interest.  Each  system  was  investigated  as 
to  space  requirements,  possible  equipment  locations,  relationship  to  ship's 
functions  (operation,  mission,  fuel  stowage,  water  capacity,  support 
systems,  etc.)  and  its  relationship  to  the  reportedly  existing  waste  disposal 
system. 

In  order  to  obtain  as  accurate  a picture  as  possible,  arrangement 
drawings  to  scale  were  made  from  the  ship's  plans  of  the  possible  installa- 
tion spaces  and  "dummy  cut.  outs"  of  WMS  equipment  (also  to  scale)  wen 
used  to  determine  if  a proposed  arrangement  was  feasible  and  if  any  problems 
could  be  anticipated.  The  results  cf  the  preliminary  installation  analysis 
are  presented  in  Appendix  A. 

Shlpchecks  To  Determine  Viable  Candidate  Systems 

Upon  completion  of  the  preliminary  installation  analysis,  a detailed 
shlpcheck  of  the  vessel  was  made.  During  this  visit  various  factors  bearing 
on  the  investigation  were  considered,  e.g.,  support  systems  (compressed 
air,  sanitary  flushing  medium,  electrical  power  generation,  salt  water 
systems,  fresh  water  systems,  fuel  oil  systems,  etc.),  correlation  between 
actual  ship  arrangement  and  that,  shown  in  ship’s  drawings  furnished  for  the 
study,  relationship  of  other  ship's  systems  and  equipment  to  the  location 


; 1 


i 

r 

i 


t 


2 


It  1 1 11,11 


iii  U.fi/;  rf&ff-  5 8w:-,  **  ±±iiwJ  i,5 


t 

f. 


and  installation  of  WMS  components  to  determine  interferences  and  reloca- 
tions, access  for  shipping  WMS  equipment  aboard,  removals,  relocations, 
etc.  The  drawings  prepared  during  the  preliminary  installation  study  were 
checked  out  and  modified  to  reflect  actual  shipboard  conditions. 

The  discussion  of  the  shlpcheck  results  presents  a verbal  picture  of 
what  conditions  actually  exist  aboard  the  vessel  and  how  these  conditions 
affect  the  viability  determination  of  each  wastewater  management  system. 

The  installation  acceptance  or  rejection  rationale  for  each  candidate  WMS 
is  presented,  complete  with  estimated  tank  sizes,  equipment  locations, 
possible  space  modifications,  relocations,  limitations,  exclusions,  and 
any  other  such  considerations  as  may  be  necessary  to  obtain  a lucid 
understanding  of  the  situation. 

Vessel  resource  capacities  (Including  the  source  of  fresh  water)  and 
estimates  of  usage  rates  (prior  to  WMS  installation)  were  obtained  from 
interviews  with  cognizant  officers.  The  locations  of  all  black  water  (sewage 
and  garbage  grinder  slurry)  and  gray  water  (galley  and  turbid)  waste 
sources  were  determined. 

The  shipcheck  also  provided  the  necessary  information  to  determine 
the  capacities  (in  gallons)  of  required  black  and  gray  wastewater  (or  sludge) 
holding  tanks  (not  part  of  manufacturer  supplied  wastewater  treatment 
equipment)  which  can  be  accommodated,  as  well  as  their  configurations 
(heights).  This  information  was  used  to  determine  the  black  and  gra>  waste- 
water  holding  capacities  of  each  viable  candidate  system  (expressed  as 
a percentage  of  the  required  holding  time).  These  results  are  presented 
on  the  WMS  Equipment  Requirements  form  together  with  the  other  equipment 
types  and  quantities  required  in  order  to  synthesize  each  viable  candidate 
system  on  the  vessel.  This  WMS  Equipment  Requirements  form  served  as 
the  starting  point  for  the  cost  and  effectiveness  assessments  of  each  viable 
candidate  system. 

Installation  Cost  Analysis 

The  following  were  generated  as  part  of  the  installation  cost  analysis; 

< 

. WMS  equipment  arrangement  drawings  for  each  viable  candidate 
system  and  arrangement  drawings  for  the  black  and  gray  waste- 
water  sources  aboard  the  vessel. 

. Installation  related  effectiveness  attribute  data. 

. Installation  cost  estimates  for  each  viable  candidate  system. 
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• The  starting  point  for  the  installation  cost  estimates  was  the  condition 
of  the  vessel  at  the  time  of  the  shipcheck  inspection.  Each  viable  candidate 
system  installation  was  then  analyzed  in  terms  of  a fixed  set  of  installation 
cost  elements.  The  Installation  Cost  Estimate  Form  shown  in  Figure  1 was 
used  to  record  the  estimated  requirements  for  each  cost  element  and  the 
associated  cost  was  computed.  Each  installation  cost  element  in  Figure  1 
is  discussed  below, 

(a)  Piping  - Wherever  possible  and  applicable,  existing  piping  runs 
were  retained  for  reuse  as  installed.  Pertinent  information  contained  In  the 
available  ship's  piping  plans  was  used  insofar  as  practicable.  New  piping 
runs  were  estimated  from  these  drawings  and  the  system  equipment  arrange- 
ment drawing  prepared. 

For  estimating  purposes  of  this  nature,  it  is  usual  marine  practice 
to  use  a dollars  per  pound  of  material  to  be  installed.  Therefore,  an 
estimated  present-day  price,  including  material  and  labor  to  install,  was 
placed  at  $4, 50/lb. 

For  the  sake  of  uniformity  and  simplification  since  the  WMS 
evaluations  are  comparative,  the  piping  material  used  is  copper- nickel. 

It  is  recognized  that  most  waste  disposal  piping  systems  under  considera- 
tion in  the  U.S.  Coast  Guard  vessels  are  of  copper 'nickel,  although  some 
PVC  (plastic)  piping  and  a small  amount  of  steel  is  used.  Since  the 
established  guidelines  call  for  the  principal  piping  (drainage)  to  be  of 
copper- nickel  it  was  considered  that  for  the  relatively  small  additional 
piping,  such  as  vents,  the  use  of  copper-nickel  for  all  piping  components 
would  not  adversely  influence  the  overall  results.  Accordingly,  the  amounts 
of  each  size  piping  were  estimated  and  a factor  of  50%  added  to  allow  for 
valves,  flanges,  fittings,  take-down  joints,  etc. 

(b)  Steel  - For  this  part  of  the  cost  estimate  only  the  steel  involved 
in  the  various  shipyard  supplied  tanks  is  considered.  Foundations  are  a 
separately  treated  item.  For  these  tanks  it  was  coi^idered  that  one-quarter 
inch  plate  would  be  a good  average  thickness.  Since  the  tanks  would  have 
to  be  structurally  stiffened  for  proper  support,  a factor  of  30%  was  added 

to  the  plate  weight.  The  weight  estimate  was  derived  from  the  system 
guideline  size  requirements  translated  Into  configurations  as  shown  on  the 
equipment  location  and  arrangement  drawings. 

For  cost  estimating  of  this  nature,  it  Is  usual  to  apply  a cost  per 
pound  figure.  It  was  considered  that  a good  current  price  of  $0. 55/lb. 
would  cover  material  and  labor  for  fabrication  and  placing  on  board.  This 
does  not  include  the  cost  of  fixing  the  tanks  permanently  in  place  by  welding. 
This  is  a separate  consideration. 
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Vessel 


WMS  INSTALLATION  COST  ESTIMATES 


WMS  No. 

Installation 
Cost  Element 

Piping  P) 

Tank  Steel*1 2 3 4 * 6* 

Foundations 

Electric 

Cables 


Quantity 

Unit  Assumed  Unit  Cost  (estii 

number 

“ . I $ 4.50/Lb.  F 

ou  (Materials  and  Labor) 

$ .55/Lb. 

Foun  (Materials  and  Labor) 

$ .92/Lb. 

oun  s (Materials  and  Labor) 


Miscellaneous 

Installations  (pumps.  Man- 
motors,  skid-mounted  Hours 

components,  etc.) 

Access  Cuts  (in  hull,  " 

deck  plating  or  Feet 

bulkhead  to  provide 
passageway) 

Welding  Feet 


Quantity  Required 

(estimated  Cost  ($) 

number  of  units) 

. _ 


$ 2.00/Ft. 

(Materials  and  Labor) 

$15 ,00/MH 
(Labor) 


$ 1.00/Ft. 

(Labor) 

$ 6.00/Ft. 

(Materials  and  Labor) 


Cutting 


a 

| Other 


Hours 


$50. 00/Hr. 
(Labor) 


£ (miscellaneous 
handling) 


Man- 

Hours 


$15.00/MH 

(Labor) 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  warned. 

(2)  admire  inclod  or  • ficnor  of  60%  added  to  allow  tec  reive*,  flange*,  flttlnjp.  take-down  Joint*,  etc. 

(3)  Cue-quarter  Inch  plate  amimed. 

(4)  f el  mare  lac  lad  ec  a J*ctor  of  30%  added  to  allow  foe  required  rtmctunl  rrlffening  for  proper  rapport. 

(8)  co  foe  bam  of  10%  of  foe  weight  which  ha*  to  be  wppactad. 

(6)  Baaed  on  an  Men  men  cutting  rate  of  SO  ft.  /hi. 

Figure  1 

INSTALLATION  COST  ESTIMATE  FORM 
• 5 


(c)  Foundations  - Supporting  steel  structure  for  all  components 
of  each  WMS  (tanks,  pumps,  MSD,  incinerators,  etc.)  was  estimated  as 
approximately  10%  of  the  weight  which  has  to  be  carried.  This  is  a usual 
rule  of  thumb  for  this  type  of  installation.  Fabrication  and  installation 
costs  for  material  and  labor  were  taken  as  $0. 92/lb.  based  on  consideration 
of  today’s  average  costs.  The  weights  were  estimated  from  the  tank  con- 
figurations and  contents  as  well  as  the  component  weights  given  in  Volume  IV. 

(d)  Electrical  Power  Cable  - The  amount  of  footage  was  estimated 
from  the  ship's  arrangement  plans  and  the  WMS  equipment  arrangement 
drawings  prepared,  with  allowances  for  the  devious  routings  which  could 
be  encounterfed.  Since  ship  alteration  work  is  usually  more  complex  than 
new  construction,  allowance  as  made  for  less  installation  per  unit  time. 
Therefore  a cost  of  approximately  $2. 00/ft.  of  cable  was  used  to  cover 
material  and  labor. 

(e)  Miscellaneous  Installations  - To  cover  the  installation  of  various 
items  such  as  pumps,  motors,  skid-mounted  components,  etc.  where  the 
activity  centers  principally  around  alignments  and  bolting  in  place,  an 
estimate  was  made  of  the  amount  of  time  it  would  take  to  perform  the  tasks 
for  each  system  installation,  since  the  number  and  type  of  components 
varies.  An  estimated  shipyard  labor  cost  of  approximately  $15  per  man- 
hour (Mil)  was  considered  representative. 

(f)  Access  Cuts  - In  order  to  get  material  and  components  into  the 
compartments  where  they  would  be  fitted  it  could  become  necessary  to 
temporarily  cut  the  ship's  hull,  or  deck  plating  or  a bulkhead  to  provide 
passageway.  The  number  of  feet  of  cutting  was  estimated  for  each  system 
installation  based  on  the  approximate  size  of  the  largest  component  anticipated 
Estimated  shipyard  cost  for  such  cutting  is  approximately  $1. 00/ft. 

(g)  Welding  - This  consideration  includes  securing  tanks  and  non- 
bolted  items  and  welding  back  any  plating  temporarily  cut  to  provide  access. 

An  estimate  of  the  number  of  feet  of  welding  was  made  for  each  item  in 
each  system  and  a cost  factor  of  $6.00/ft  was  considered  satisfactory  to 
cover  material  and  labor, 

(h)  Removals  - In  cases  where  some  existing  equipment  would  have 
to  be  cut  and  removed  from  the  vessel  as  no  longer  required,  an  estimate 
was  made  as  to  the  approximate  length  of  time  it  would  take  a team  of  two 
men  to  accomplish  certain  tasks.  Estimated  factors  of  $50/bour  for  cutting 
(based  on  an  estimated  cutting  note  of  50  ft/hour)  and  $15/man-hour  (MH)  for 
miscellaneous  handling  labor  were  considered  representative  of  such  costs. 
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(i)  Other  Considerations  - The  Installation  cost  estimates  do  not 
include  some  shipyard  costs  which  yards  to  Include  as  a matter  of  quotation 
to  perform  a certain  ship  modification.  Such  intangibles  would  include: 
cleaning  and  gas-freeing  tanks,  temporary  removals  or  modifications  to 
ducts,  piping,  electric  cables,  machinery,  ship's  outfit  or  furnishings, 
etc.  and  re-installation  to  existing  state  after  the  basic  modification  has 
been  completed;  cleaning,  preparing  and  repainting  the  compartments  and 
parts  of  the  steel  work  dlstrubed,  use  of  special  rigging  and  shipyard 
lifting  gear;  and  other  work  items  which  are  part  of  a hipyard's  everyday 
business  and  which  are  normal  for  them  to  price  out. 

If  a complete  ship  alteration  price  is  desired,  it  would  involve  draw- 
ing up  a complete  set  of  specification  and  drawings  in  sufficient  detail  for 
a shipyard's  estimating  department  to  analyze  at  length.  If  possible,  yard 
personnel  would  prefer  to  visit  the  vessel  for  a more  accurate  cost  estimate  to 
eliminate  or  minimize  costs  which  it  could  possibly  have  to  absorb. 

One  of  the  most  difficult  factors  to  consider  and  which  is  not  obvious 
but  which  is  very  much  a determinant  is  the  shipyard's  workload  or  backlog. 

If  there  is  a convenient  "hole"  in  the  yard’s  work  schedule,  the  price  could 
be  made  attractive  since  it  would  provide  needed  economic  continuity  for 
its  work  force  and  facilities . Certainly  if  there  is  little  or  no  other  work 
in  the  offing,  the  yard  will  be  inclined  to  "buy"  the  Job  by  bidding  lower  than 
it  normally  would. 

Thus  It  can  be  seen  that  there  will  be  additional  costs  to  those 
detailed  herein,  if  one  is  interested  in  a "finished  product"  price  than  a 
comparative  estimate, 

LIMITATIONS 

The  installation  cost  estimating  procedures  used  are  considered  to  be 
fairly  general  and  applicable  for  study  purposes  of  this  type  which  places 
greater  emphasis  on  relative  cost  among  candidate  systems  rather  than  on  the 
absolute  cost  for  a given  system.  However,  the  installation  cost  estimates 
developed  herein  are  based  on  specific  vessel  conditions,  wastewater 
management  system  requirements  and  the  governing  installation  guidelines 
and  assumptions.  Therefore,  caution  is  advised  in  attempting  to  use  these 
estimates  directly  for  vessels  and/or  systems  other  than  those  specifically 
Included  in  this  study. 
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PERTINENT  VESSEL  INFORMATION 

WHITE  SAGE  (133') 


Vessel 

Characteristics 


Class 


Data 


WLM  - 544 


Type 


Crew  Size 


White  Summac  (133')  Class 
Buoy  Tender  (Coastal) 

21 


Home  Port 


Woods  Hole,,  Mass 


SHIPCHECK  OBSERVATIONS  OF  EXISTING  VESSEL  CONDITIONS 


WHITE  SAGE  (133') 


Crew  21  men 

Waste  Sources 


Complete  information  on  the  sewage  and  gray  water  waste 
sources  is  contained  in  the  tabulation  sheets  forming  a part  of  these 
introductory  remarks , 

Existing  Arrangement 

The  sanitary  flushing  system  medium  is  salt  water  supplied  by 
a pump/hydroneumatic  tank  arrangement. 

The  vessel’s  fresh  water  system  is  also  supplied  via  a pump/ 
hydropneumatic  tank  arrangement. 

Compressed  air  is  supplied  via  the  diesel  engine  starting  air 
compressor  and  tank  arrangement. 

Fire  protection  is  via  the  fire  and  bilge  pump  supply  to  the  fire 
main  and  local  approved  type  portable  and  semi -portable  extinguishers. 

The  following  waste  management  system  is  fitted  aboard  the 

vessel: 


(a)  A 25  gallon  Galley  Retention  Tank  with  built-in  liquid  level 
controlled  pump  is  located  in  the  aft  starboard  corner  of  the  Engine  Room . 

The  tank  normally  receives  drains  from  the  Galley  and  its 
deck  drains  and  pumps  them  to  the  220  gallon  Collection  Tank  in  the  forward 
port  corner  of  the  Engine  Room . 

Galley  wastes  can  gravitate  directly  overboard  indeDendent  of 
any  other  waste  sources.  This  is  done  when  the  tank’s  pump  needs  maintenance. 

(b)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  go  directly  overboard. 

(c)  A 220  gallon  Collection  Tank  is  located  on  the  port  side  of 
the  Engine  Room,  near  the  forward  bulkhead. 
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■'<  All  wastes  (other  than  the  aforementioned  drinking  fountain) 

go  to  this  Collection  Tank  via  separate  mains,  i.e,  the  black  water  mains  are 
separte  from  the  gray  water  mains . 

Although  not  current  practice  aboard  this  vessel,  the  turbid 
drains  can  bypass  the  220  gallon  Collection  Tank  ai.d  gravitate  directly  over- 
board in  the  Engine  Room . 

A pump  near  the  tank  discharges  the  mixed  wastes  forward  to 
Hold  No.  2 via  a pipe  tunnel  running  fore  and  aft  through  the  lower  portion  of 
the  port  side  fuel  oil  storage  tank  which  is  immediately  forward  of  the  Engine 
Room.  Although  this  pump  can  discharge  overboard  or  to  the  pierside  con- 
nections, it  normally  discharges  to  the  810  gallon  Retention  Tank  in  the  port 
aft  corner  of  Hold  No,  2. 

(d)  The  810  gallon  Retention  Tank  in  Hold  No.  2 receives 
wastes  only  from  the  220  gallon  Collection  Tank.  A pump  located  just  forward 
of  the  hold's  aft  bulkhead  and  to  stbd  of  the  vessel's  centerline  transfers  the 
waste  material  to  the  overboard  shell  connection  on  the  port  side  and  to  the 
port  and  stbd  piers ide  connections  on  deck. 

The  ships  refrigerated  stores  are  located  in  a self-contained 
unit  having  five  (5)  upper  and  lower  compartments  and  straddling  the  vessel's 
centerline  along  the  forward  bulkhead  of  Hold  No.  2. 

The  dry  stores  are  located  in  a wire  mesh  enclosure  in  the 
center  of  the  hold. 

The  cargo  boom  hydraulic  tank  is  located  in  the  port  aft  corner 

of  the  hold . 


The  remainder  of  the  the  hold  Is  taken  up  by  storage  cabinets 

and  racks . 

Special  Remarks 

(1)  The  drawing  used  to  study  the  "White  Sage"  are  not  in 
agreement  with  the  actual  vessel. 
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Dwg.  540  WAGL-0103-8  Booklet  of  General  Drawings  USCGC 

Whltebush,  dated  5-30-74 

is  not  applicable.  The  vessel  itself  is  in  possession  of  the  correct  drawing  which 
is  544  WLM  0103  CGD1-1  Rev  B,  dated  12-15-75. 

Dwg.  540  WAGL-4000-1  Whitebush  Engine  Room  Rearrangement - 

Elevation  & Plan,  dated  3-18-74 

does  not  reflect  the  Engine  Room  arrangement  of  the  "White  Sage" 

Dwg.  540  WAGL-4808-2  Secondary  Drainage  System  Alterations 

Fleet,  dated  8-9-71 

closely  reflects  the  "White  Sage"  although  the  collection  and  retention  tanks  are 
located  slightly  off  from  the  drawing  dimensions.  This  did  not  impede  its  usage. 

(2)  It  should  be  noted  that  the  drawings  indicate  that  some  vessels 
of  this  class  are  fitted  with  a void  space  between  the  fuel  oil  storage  tanks  instead 
of  a pipe  tunnel  through  the  port  side  of  fuel  oil  tank.  The  void  space  would 
extend  between  the  forward  bulkhead  of  the  Engine  Room  and  the  aft  bulkhead  of 
Hold  No.  2.  This  void  is  significant  in  that  it  offers  the  solution  to  leading 
incinerator  stacks  in  Hold  No.  2 to  the  weather  via  the  stack  in  the  Engine  Room. 
Under  the  guidelines  for  space  utilization  in  this  study,  fuel  oil  storage  tanks  are 
not  to  be  considered  for  modification.  Thi6  deviation  in  class  design  will  require 
special  consideration  and  planning  on  how  a stack  can  be  run  at  the  forward  end 
of  the  vessel ’s  house.  The  prime  considerations  involve  cargo  handling 
equipment,  navigational  aids,  visibility  from  the  bridge  and  smoke  path  from  the 
top  of  the  stack. 

This  discussion  is  given  to  highlight  a certain  aspect  of  the 
systems  where  incinerators  can  be  located  in  Hold  No.  2 and  the  viability  of 
these  systems  as  candidates  depends  on  being  able  to  satisfactorily  provide  a 
stack  arrangement. 


VESSEL  RESOURCES 


LOCATION  OF  BLACK  WATER*WASTE  SOURCES  ABOARD  A VESSEL 


Vessel  WHITE 


f S’ 

/ 


Compartment 

Name 


' f 

, J 

/J, 

p/  # 

/ c? 

/ 

11-19 

01 

CL 

C.O.  SR,  WR,  WC 

11-19 

1 

P 

Crew's  WR  and  WC 

11-19 

1 

S 

C.P.O.  WC 

- White  Summac  H 

J¥7  / 

> / L 

(s  p/ 

7/7 

w 

, 


Comments 


* Sewage  (output  from  commodes  and  urinals)  and  garbage  grinder  slurry. 


LOCATION  OF  GRAY  WATER*WASTE  SOURCES  ABOARD  A VESSEL 
Vessel  WHITE  SAGE  - (WLM-544)  - White  Summac  (133')  Class 


Compartment  / Waste 
Name  / Source 


j CL 

C.O.  WR 

Shower  (H 

D 

CL 

C.O.  WR 

Lavatory  (1) 

B 

P 

Crew's  WR 

Showers  (2) 

11-19 

B 

P 

Crew's  WR 

Lavatories  (3^ 

11-19 

i 

S 

CPO  WR 

Shower  (1) 

11-19 

i 

s 

CPO  WR 

Lavatory  (1) 

11-19 

i 

s 

Galley 

Sinks  (2) 

11-19 

i 

s 

Galley 

Dishwasher  (1) 

11-19 

i 

s 

! 

Galley 

Drain  from  Refrig, 
to  Deck  to  CHT. 

11-19 

i 

s 

Galley 

Range  Hood  to 
CHT. 

17 

i 

s 

Engine  Room 

Drinking  Fountain 
Drain  to  Bilge 

14-15 

i 

CL 

Main  Deck 

Drinking  Fountain 
Drain  to  Bilge 

1-  4 

i 

CL 

Laundry 

Washing  Machine 

11-19 

2 

P 

Hold 

Drain  from  Air  | 

Cond.  Chiller  ] 

8-11 

2 

P 

Hold 

Drain  from  Refrig. 

17 

2 

s 

Engine  Room 

Galley  Ret. 

Tank  - 25  Gal . 

12-19 

2 

P 

i 

' Engine  Room 

i 

Collection  Tank 

220  Gal. 

8-11 


2 


CL 


' Hold  No.  2 


Rote-  *^on  Tank 
P 1. 


ARRANGEMENT  OF  BLACK  AND  GRAY-  WASTEWATER  SOURCES 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 


WMS  No.  1 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 

Black  Water/Holding  Tank  for  Gray  Water 


! 


i 


Approximate 

Required  Dimensions  (L  x W x H) 

Sewage  Holding  Tank  722 

Galley/Turbid  Holding  Tank  2063 

Sewage  Holding  Tank 
Discharge  Pumps 
Galley/Turbid  Holding  Tank 
Discharge  Pumps 

Discussion 

The  system  is  considered  to  be  a viable  candidate. 

The  components  would  be  located  as  follows: 

(a)  Sewage  Holding  Tank  in  the  Engine  Room,  Port  Side,  Frame 
14,  just  aft  of  location  of  existing  collecting  tank. 

(b)  Sewage  Holding  Tank  Discharge  Pumps  (overboard/pierside) 
just  forward  of  the  tank. 

(c)  Galley /Turbid  Holding  Tank  in  Hold  No.  2,  Starboard  side, 
in  the  location  of  the  existing  retention  tank. 

(d)  Galley /Turbid  Holding  Tank  Discharge  Pumps  (overboard/ 
pierside)  just  forward  of  the  tank. 


gal.  (97  cu.  ft.)  6'x3’  x5'-6” 

gal.  (276  cu. ft.)  7,x6'x7' 

Two  (2) 

Two  (2) 


(e)  The  existing  25  gallon  Galley  Retention  Tank  located  on  the 
operating  level  of  the  Engine  Room,  in  the  aft  Staboard  corner,  would  be  retained. 
The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 
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Vessel:  WHITE  SAGE  (133 ') 
System  No.  1 (Cont’d) 


Drainage  would  be  as  follows: 

(a)  Sewage  would  drain  by  gravity  to  the  Sewage  Holding  Tank, 
The  tank  discharge  pumps'  discharge  line  would  be  led  to  Hold  No.  2 via  the 
existing  pipe  tunnel  passing  through  the  lower  inboard  side  of  the  Port  Fuel 
Oil  Tank.  From  there  it  would  run  to  the  existing  overboard  shell  connection 
and  to  the  existing  weather  deck  discharge  connections  to  pierside,  port  and 
starboard. 


(b)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley /Thrbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tuiinel  through  the 
Port  Fuel  Oil  Tank  semilar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 


(c)  Drain  from  the  drinking  fountain  on  the.Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  ro -routed  to  drain  into 
the  existing  25  gallon  retention  tank, 

(d)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pumps  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No.  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WOLD  Ho  ? 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (13 3') 


WMS  No.  1 


Installation 
Cost  Element 


Assumed  Unit  Cost 


Quantity  Required 

(estimated  Cost  {$) 
number  of  units) 


Piping  W Pounds 


Tank  Steer  } Pounds 


Foundations  Pounds 


Electric 

Cables 


Miscellaneous 
Installations  (pumps.  Man- 
motors,  skid- mounted  Hours 
components,  etc.) 


Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
Das  sageway) 


Welding 


$ 4. SO/Lb. 

(Materials  and  Labor) 


$ .55/Lb. 

(Materials  and  Labor) 


$ .92/Lb. 

(Materials  and  Labor) 


$ 2.00/Ft. 

(Materials  and  Labor) 


515.00/MH 

(Labor) 


$ 1.00/Ft. 
(Labor) 


$ 6.00/Ft. 

(Materials  and  Labor) 


5,  340 


2,970 


4,  568 


2,  937 


2,  733 


Cutting 


<0 
> 

E Other 
£ (miscellaneous 
handling) 


Hours 


Man- 

Hours 


$50. 00/Hr. 
(Labor) 


515.00/MH 

(Labor) 


Total  Installation  Cost  ($) 


13, 188 


(1)  Copper-nickel  aatumad. 

(2)  Estimate  Include*  • lector  of  50% added  to  allow  tot  velvet,  flange*,  fitting,  take-down  Jotut*,  etc. 

(3)  One -quarter  inch  plate  awuracd. 

(4)  Em  mate  Include*  a factor  of  30 % added  to  allow  fat  required  ttructural  idffealng  for  proper  nipport, 
(6)  Ettl mated  os  the  bad*  of  10%  of  the  weight  which  bai  to  be  supported, 

(8)  Bated  on  an  ami  rood  cutting  rate  of  SO  ft.  ft t. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 

WMS  No.  2 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  v/ith  Sludge  Holding  Tank  for 
Sewage/Holding  Tank  for  Gray  Water 


Required 

Approximate 
Dimensions  (LxWxH) 

Sewage  Holding  Tank 

135  gal.  (18  cu.  ft.) 

2'  x 3 ' x 3' 

Galley/Turbid  Holding  Tank 

2063  gal.  (276  cu.  ft.) 

7'  x 6'  x 7' 

Chrysler  Model  and  Quantity 

One  (1)  Model  A 

Sewage  Holding  Tank 

Separation  Tank  and 
One  (1)  Model  A Pump 
and  Fluid  Maintenance 
Package 

Discharge  Pumps 

Two  (2) 

Galley/Turbid  Holding 

Tank  Discharge  Pumps 

Two  (2) 

■J 


Discussion 


The  system  is  considered  to  be  a viable  candidate. 

The  components  would  be  located  as  follows: 

(a)  Sewage  Holding  Tank  in  the  Engine  Room,  Port  side,  Frame 
13,  in  place  of  the  existing  collecting  tank. 

(b)  Sewage  Holding  Tank  Discharge  Pumps  (overboard/pierslde) 
just  forward  and  outboard  of  the  tank, 

(c)  Chrysler  Separation  Tank  and  Pump  and  Fluid  Maintenance 
Package  in  the  Engine  Room,  Just  aft  of  the  Sewage  Holding  Tank. 

(d)  Galley/Turbid  Holding  Tank  in  Hold  No.  2,  Starboard  side, 
in  the  location  of  the  existing  retention  tank  (Same  as  in  System  No.  1) 

(e)  Galley/Turbid  Holding  Tank  Discharge  Pumps  (overboard/ 
pier  side)  just  forward  of  the  tank  (Same  as  in  System  No.  1), 
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Vessel:  WHITE  SAGE  (13 3‘) 
System  No.  2 (Cont'd) 


(f)  The  existing  25  gallon  Galley  Retention  Tank  located  on 
the  operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner,  would  be 
retained.  The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  drain  by  gravity  to  the  Chrysler  Separation 

Tank. 

(b)  The  effluent  from  the  Separation  Tank  would  be  pumped  to 
the  Sewage  Holding  Tank. 

(c)  The  Sewage  Holding  Tank  Discharge  Pump  piping  would  be 
led  to  Hold  No.  2 via  the  existing  pipe  tunnel  passing  through  the  lower  inboard 
side  of  the  Port  Fuel  Oil  Tank.  From  there  it  would  run  to  the  existing  over- 
board shell  connection  and  to  the  existing  weather  deck  discharge  connection 
to  pierside,  port  and  starboard. 

(d)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No,  2 via  a new  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 


<u)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to  drain  into  the 
existing  25  gallon  retention  tank, 

(f)  Remaining  Galley  /Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pumps  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No.  2,  theie  may  be 
minor  modification  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship’s  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 


PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133') 


WMS  No.  2 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping 

$ 4.50/Lb. 

(Materials  and  Labor) 

1,  220 

(2) 

5,490 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

4, 100 

(4) 

2,255 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

3, 160 

(5) 

2,908 

Electric 

Cables 

Feet 

$ 2.00/Tt. 

(Materials  and  Labor) 

300 

600 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

S1S.00/MH 

(Labor) 

35 

525 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

140 

840 

Cfl 

Cutting 

Hours 

$50. 00/Hr.  <9 

(Labor) 

15 

750 

(0 

§ 

a 

& 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

515.00/MH 

(Labor) 

25 

- J 

375 

Total  Installation  Cost  ($) 

' 

13, 793 

(1)  Copper -nickel  aaumed. 

(2)  EMnute  Includes  a factor  of  50%  added  to  allow  for  valve*,  Gauge*,  fitting?,  uke -do we  joint*,  etc. 

(3)  Cue -quarter  Inch  plate  Maimed. 

(4)  Estimate  Include*  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  EftUnated  on  the  bull  of  10%  of  the  weight  which  ha*  to  be  supported. 

(6)  Ba*ed  on  an  Manned  cutting  rate  of  50  ft.  Air. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 

WMS  No,  3 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Incinerator  for 
Sewage/Holding  Tank  for  Gray  Water 


Approximate 

Required  DimensionsfL  x W x H) 

Galley/Turbid  Holding  Tank 
Sludge  Ejection  Tank 


2063  gal.  (276  cu. ft.)  7,x6'x7' 

50  gal.  (6.7  cu. ft.)  24"dia.  x 60"  L 


Chrysler  Model  and  Quantity  One  (1)  Model  A 

Separation  Tank  and 
One  (1)  Model  A Pump 
and  Fluid  Maintenance 
Package 

Incinerator  Model  and  Quantity  One  (1)  - A 


Sludge  Ejection  Tank  Transfer 

Pump  One  (1) 

Sludge  Ejection  Tank  Discharge 

Pump  One  (1) 

Galley /Turbid  Holding  Tank 

Discharge  Pumps  Two  (2) 


a 


t 

-s 


1 i 
1 

' I 

! J 

i i 

I 

! 3 


■s 

1 

i 

J « 

i 7 

i 

i 


j Discussion 

i " 

J 

j The  system  is  considered  to  be  a viable  candidate. 


The  components  would  be  located  as  follows: 

(a)  Chrysler  Pump  and  Fluid  Maintenance  Package,  and  Separation 
Tank  followed  by  the  Sludge  Ejection  Tank  would  be  located  in  that  order  (fwd  to 
aft)  on  the  port  side  of  the  Engine  Room,  from  the  location  of  the  existing  collecting 
tank  aft  to  the  stanchion  (Frames  13  to  15). 

(b)  The  incinerator  would  be  located  in  the  Engine  Room,  port 
side,  between  Frames  14  and  15  just  inboard  of  the  ejection  tank.  Its  stack  would 
run  inboard  and  up  to  the  weather  alongside  the  diesel  engine  exhaust  pipes  in  the 
ship's  stack. 
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Vessel:  WHITE  SAGE  (133') 
System  No.  3 (Cont'd) 


(c)  The  Sludge  Ejection  Tank  Pumps  would  be  located  in  the 
Engine  Room,  just  forward  of  the  incinerator. 

(d)  The  incinerator  fuel  tank  could  be  located  on  the  Engine 
Room  forward  bulkhead,  port  side. 

(e)  Galley/Turbid  Holding  Tank  in  Hold  No.  2,  Starboard 

side,  in  the  location  of  the  existing  retention  tank  (Same  as  System  Nob,  l and  2). 

(f)  Galley/Turbid  Holding  l ank  Discharge  Pumps  (overboard/ 
pierside)  just  forward  of  the  tank  (Same  as  System  Not.  1 and  2). 

(g)  The  existing  25  gallon  Galley  Retention  Tank  located  on  the 
operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner  would  be  rr 
tained.  The  tank  has  a built *in  liquid  level  confront'd  discharge  pump. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  drain  by  gravity  to  the  < I rysler  Separation 
Tank  and  pass  cn  to  the  incinerator  via  tne  Sludge  Ejection  Tank  and  the  Transfer 
Pump. 

(b)  The  Sludge  Ejection  Tank  would  be  pumped  overboard  arid 
to  pierside  via  the  tank's  discharge  pump.  The  discharge  piping  would  lx  led  to 
Hold  No.  2 via  the  existing  pipe  tunnel  through  the  Port  Fuel  Oil  Tank  and  then 
to  the  ship's  existing  overboard  and  pierside  connections, 

(c)  Existing  galley  sink  und  deck  drains  would  continue  to  drain 
to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the  Galley/ 
Turbid  Holding  Tank  in  Hold  No,  2 via  a new  pipe  tunnel  through  the  Port  I*’uc! 

Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper  part  of  the 
tank. 

(d)  Drain  from  the  drinking  fountain  on  the  Main  Deck,  Promt* 

14  to  starboard  of  the  ship's  centerline  would  have  to  be  rc-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 
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Vessel:  WHITE  SAGE  (133') 

System  No,  3 (Cont'd) 

\ 

l 

(e)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pumps  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pier  side.  ( • . 

To  accommodate  the  equipment  in  Hold  No.  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 

I 

Due  re  the  incinerator  Installation  additional  fire  protection 
will  have  to  be  provided  and  the  ventilation  system  will  have  to  be  modified. 


( 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133’) 


WMS  No.  3 


Installation 

Cost  Element 

Unit 

— 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping!1) 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

1,  930 

(2) 

8,685 

Tank  Stee^ 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

4,360 

(4) 

2,  398 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

2,  620 

(6) 

2,411 

Electric 

Cables 

Feet 

$ 2.00/Pt. 

(Materials  and  Labor) 

350 

700 

Miscellaneous 
Installations  (purnps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 .00/MH 

(Labor)  ' 

35 

525 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

150 

900 

w 

Cutting 

Hours 

$50. 00/Hr.  {6) 

(Labor) 

15 

750 

* 

E 

V 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

25 

375 

Total  Installation  Cost  ($) 

16, 794 

(1)  Copper-nickel  unused. 

(2)  EfCLmaw  Include!  i ftccoc  of  60$  added  to  allow  for  velvet,  flaaget,  Salop,  take-down  jotnta,  etc. 
(8)  Ooe-quanex  inch  plate  unmed. 

(4)  Edina ce  Include!  a factor  of  30$  added  to  allow  foe  required  structural  rdCfenlug  for  proper  support. 
(6)  Ed  mated  on  foe  bad*  of  10$  of  foe  weight  which  bu  to  be  wpponsd. 

(6)  Bated  oo  an  aauined  cutting  rate  of  iO  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 

WMS  No . 4 Full  Volume  Flush  Gravity  Collectlon/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Black  Water/ 
Holding  Tank  for  Gray  Water 


Approximate 

Required  DiroensionafL  x W x H) 


Sewage  Influent  Surge  Tank 
Galley /Turbid  Holding  Tank 
Sludge  Holding  Tank 

HO  gal.  (15  cu.  ft.) 

2063  gal.  (276  cu.ft.) 

60  gal . (8  cu.  ft.) 

2’x2,x4' 

7'x  6'  x 7' 

2*  x 2'  x 2' 

Grumman  Unit  without 
Incinerator 

One  (1) 

Surge  Tank  Pumps 

One  (1) 

Surge  Tank  Overboard  Pump 

Two  (2) 

Sludge  Transfer  Pump 

One  (1) 

Galley/Turbid  Holding  Tank 
Discharge  Pump 

Two  (2) 

Discussion 


The  system  is  considered  to  be  a viable  candidate. 

The  components  would  be  located  as  follows: 

(a)  The  existing  25  gallon  Galley  Retention  Tank  located  on  the 
operating  level  of  the  Engine  Room,  in  the  aft  starboard  corner,  would  be  re- 
tained. The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 

(b)  Due  to  the  lack  of  adequate  space  in  the  Engine  Room  and 

for  a better  piping  arrangement,  the  Sewage  Influent  Surge  Tank,  Sludge 
Holding  Tank,  Grumman  Unit  and  Galley/Turbid  Holding  Tank  would  all  be 
located  on  the  starboard  side  of  Hold  No,  2.  The  G/T  Holding  Tank  would  be 
located  where  the  retention  tank  is  fitted  (Frames  10  - 11),  The  Grumman 
Unit  would  be  located  forward  of  the  G/T  Holding  Tank,  with  the  Sludge  Holding 
Tank  adjacent  and  outboard  (Frames  8*9).  The  Influent  Surge  T ank  would  be 
located  just  forward  of  Bhd  11  and  to  Starboard  of  the  ship's  centerline  (Frames 
10  - 11)  near  the  G/T  Holding  Tank.  ••  - '•  • 1 J ~ 
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Vessel:  WHITE  SAGE  (133') 
System  No,  4 (Cont'd) 


(c)  The  independent  pumps  associated  with  the  tanks  would 
be  distributed  in  the  area  between  Frames  9-10  1/2  Starboard  of  the  ship's 
centerline  and  near  the  Sludge  Holding  Tank. 

Drainage  would  be  as  follows: 

(a)  All  drainage  piping  aft  of  Bhd  No.  12,  sewage  as  well  as 
galley/ turbid,  would  be  led  to  Hold  No.  2 via  separate  mains  through  a nerw 
pipe  tunnel  passing  through  the  upper  part  of  the  Port  Fuel  Oil  Tank  (similar 
to  the  existing  one  which  passes  through  the  lower  part  of  the  tank). 

(b)  Sewage  would  gravitate  to  the  Influent  Surge  Tank,  from 
which  it  would  be  pumped  by  the  Surge  Tank  Pump  to  the  Grumman  Feed  Tank. 
The  Surge  Tank  would  be  pumped  overboard  and  to  pierside  via  the  tank's  over- 
board pumps . 


(c)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley /Turbid  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  mentioned  above. 

(d)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 

(e)  Remaining  GaUey/Turbid  drains  would  gravitate  overboard 
and  to  their  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pumps  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  equipment  locations  the  existing  shelving 
arrangement  along  the  starboard  shell  would  have  to  be  modified,  the  ship's 
dry  stores  enclosure  would  have  to  be  relocated  from  the  ship's  centerline 
to  some  place  on  the  Port  side,  and  the  ship's  stores  refrigerator  would 
have  to  be  moved  slightly  to  Port  to  clear  the  Grumman  unit.  The  refrigerator 
has  its  own  two  air-cooled  compressors  mounted  on  top  of  the  refrigerator. 


PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 
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WMS  No.  4 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping*1) 

Pounds 

$ 4.30/Lb , 

(Materials  and  Labor) 

1,830 

(2) 

8,  235 

Tank  Stee^ 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

4,395 

(4) 

2,  418 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

2,705 

(6) 

2,489 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

525 

1,050 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

515.00/MH 

(Labor) 

50 

750 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

35 

35 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  labor) 

150 

900 

cn 

Cutting 

Hours 

$50. 00/Hr.  <6> 

(Labor) 

IS 

750 

i 

e 

s 

K 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15.00/MH 

(Labor) 

25 

375 

Total  Installation  Cost  ($) 

17,002 

W Ccppcr-olckcl  artumcri. 

(2)  EMlmate  lncluda  i factor  of  64%  added  to  allow  tot  valve*,  flange*,  Siting*,  take-down  Joint*,  etc. 

(3)  Cue-quarter  Inch  plate  aanimed. 

(4)  Eitl mate  Include*  a factor  of  30%  added  to  allow  for  required  itrucmral  aiWw^ng  tot  proper  support. 
<6)  Ewl mated  on  the  haati  of  10%  of  the  weight  which  bus  to  be  supported. 

(6)  Baaed  os  an  areuroed  cutting  rate  of  80  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  WHITE  SAGE  (133') 


WMS  No.  5 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Combined 
Black  and  Gray  Waters 


Required 

Influent  Surge  Tank  432  gal.  (58  cu.ft.) 

Sludge  Holding  Tank  232  gal.  (31  cu.ft.) 

Grumman  Unit  without 

Incinerator  One  (1) 

Surge  Tank  Pump  One  (1) 

Surge  Tank  Overboard  Pump  Two  (2) 

Sludge  Transfer  Pump  One  (1) 

Discussion 


Approximate 
Dimensions(L  x W x H) 

3’x3’x  6'  - 5" 

3’  x 2’ x 5’  - 6" 


The  system  is  considered  to  be  a viable  candidate. 

The  components  would  be  located  as  follows: 

(a)  The  existing  25  gallon  Galley  Retention  Tank  located  on 
the  operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner,  would 
be  retained.  The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 

(b)  Due  to  the  lack  of  adequate  space  in  the  Engine  Room 
and  for  a better  piping  arrangement,  the  Sewage  Influent  Surge  Tank,  Sludge 
Holding  Tank,  and  the  Grumman  Unit  would  all  be  located  on  the  starboard 
side  of  Hold  No,  2,  The  Grumman  treatment  sub-system  would  be  located 
where  the  retention  tank  is  presently  fitted.  The  Sludge  Holding  Tank  would 
be  located  Just  outboard  of  the  Grumman  unit.  The  influent  surge  tank  would 
be  located  just  forward  of  Bhd  11,  to  starboard  of  the  ship's  centerline. 

(c)  The  independent  pumps  would  be  functionally  located 
arround  the  Grumman  unit  and  Surge  Tank. 
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Vessel:  WHITE  SAGE  (133') 
System  No.  5 (Cont'd) 


Drainage  would  be  as  follows: 

(a)  All  drainage  piping  aft  of  Bhd  No.  12,  sewage  as  well  as 
alley  /Turbid,  would  be  led  to  Hold  No.  2 via  separate  mains  through  a new 

pipe  tunnel  passing  through  the  upper  part  of  the  Port  Fuel  Oil  Tank  (similar 
to  the  existing  one  which  passes  through  the  lower  part  of  the  tank). 

(b)  Sewage  and  Galley/Turbid  drains  would  gravitate  to  the 
Influent  Surge  Tank,  from  which  they  would  be  pumped  by  the  Surge  Tank  Pump 
to  the  Grumman  Feed  Tank.  The  Surge  Tank  would  be  pumped  overboard  and 
to  pierside  via  the  tank's  overboard  pumps . 

(c)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Influent  Surge  Tank  in  Hold  No . 2 via  the  new  pipe  tunnel  through  the  Port 
Fuel  Oil  Tank  mentioned  above. 


To  accommodate  the  equipment  in  Hold  No.  2,  minor 
modifications  will  be  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10)  will  have  to  be  moved 
further  to  Port. 


artful! 


PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


HOLD  Z 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133') 


WMS  No.  5 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping W 

Pounds 

§ 4.50/Lb. 

(Materials  and  Labor) 

1,635 

(2) 

7,358 

Tank  Steel*3* 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

2, 170 

(4) 

1,194 

Foundations 

Pounds 

S .92/Lb. 

(Materials  and  Labor) 

1, 120 

(5) 

1,031 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

450 

900 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

35 

525 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

35 

35 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

120 

720 

in 

t o 

Cutting 

Hours 

$50. 00/Hr,  <6) 

(Labor) 

15 

750 

> 

o 

£ 

© 

oc 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

25 

375 

Total  Installation  Cost  ($) 

12,888 

(1)  Copper-nickel  ittumed. 

(2)  Estimate  lncluda  a lector  of  60%  added  to  allow  for  valvec,  flange*,  fitting!,  w he-down  joint!,  etc, 

(3)  One -quarter  inch  plate  aatutned. 

(4)  Esdmete  Include*  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 
(6)  fed  mated  on  foe  basis  of  10%  of  foe  weight  which  he*  to  be  supported. 

(6)  Bated  on  an  aawmed  cutting  rate  of  60  ft,  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  WHITE  SAGE  (133*) 

WMS  No.  6 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 
Black  Water/Grumman  Flow  Through  System  with 
Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Tank 
Sewage  Holding  Tank 
Sludge  Holding  Tank 
Optional  Combined  Sewage/ 
Sludge  Holding  Tank 

Grumman  Unit  without 
Incinerator 


Required 

323  gal.  (43  cu.ft.) 
722  gal.  (97  cu.ft.) 
172  gal.  (23  cu.ft.) 

894  gal,  (120  cu.ft.) 


G/T  Influent  Surge  Tank  Pump 

G/T  Influent  Surge  Tank 
Transfer  pump 

Sewage  Holding  Tank  Overboard 
Pump 

Sludge  Holding  Tank  Transfer 
Pump 

Discussion 


One  (1) 
One  (1) 


One  (1) 


Two  (2) 


Approximate 
Dimensions(L  xWxH) 

3'  x 3'  x 5' 

4’x  4’  x 6' 

2'-6"  x 2,-6’’  x 4' 

5'x  5’  x 5’ 


The  system  is  considered  to  be  a viable  candidate. 

The  components  would  be  located  as  follows: 

(a)  The  existing  25  gallon  Galley  Collecting  Tank  located 
on  the  operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner, 
would  be  retained.  The  tank  has  a built-in  liquid  level  controlled  discharge 

ipump. 

(b)  Due  to  the  lack  of  adequate  space  in  the  Engine  Room 
and  for  a better  piping  arrangement  the  remaining  components  would  all 
be  located  on  the  starboard  side  of  Hold  No.  2.  The  G/T  Influent  Surge 
Tank  would  be  fitted  near  the  ship's  centerline,  Just  forward  of  Bhd  No,  11, 
The  Sewage  Holding  Tank  would  be  located  where  the  existing  retention 
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Vessel:  WHITE  SAGE  (133') 
System  No,  6 (Cont’d) 


tank  is  fitted.  The  Grunt  ann  treatment  subsystem  would  be  fitted  forwoyd 
■(Frames  9-10)  with  the  Sludge  Holding  Tank  forward  and  outboard, 

The  Optional  Combined  Sewage /Sludge  Holding  Tank  con  be 
located  in  place  of  the  Sewage  Holding  Tank, 

(c)  The  independent  pumps  associated  with  the  tanka  v/ould 
be  distributed  functionally  near  the  equipment  served, 

■ Drainage  would  be  as  follows:  V 

(a)  All  drainage  piping  aft  of  Bhd  No,  12,  sewugc  on  veil  o,« 
galley/t  urbld,  would  be  led  to  Hold  No.  2 via  separate  mains  through  a new 
pipe  tunnel  passing  through  the  upper  part  of  the  Port  Fuel  Oil  Tank  (similar 
to  the  existing  one  which  passes  through  the  lower  port  of  the  tank),  ( 

(h)  Sewage  would  gravitate  to  the  Sewage  Holding  Turk  from 
which  it  would  be  pumped  overboard  or  to  piersidc  by  the  tank's  overboard 
discharge  pumps . 

(c)  The  Sludge  Holding  Tank  Transfer  Pump  would  Iran  (Her 
effluent  from  the  tank  to  the  Sewage  Holding  Tank  for  discharge  overboard 
and  to  piersidc  via  the  Sewage  Holding  Tank  Overboard  Pumps, 

(d)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to 
the  Gallcy/Turbid  Influent  Surge  Tank  in  Hold  No.  2 via  the  new  pipe 
tunnel  through  the  Port  Fuel  Oil  Tank  mentioned  above, 

(e)  Drain  from  the  drinking  fountain  on  the  Main  Peck, 

Frame  14  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to 

drain  into  the  existing  25  gallon  retention  tank, 

\ 

(f)  Remaining  Galley/Turbid  drains  would  gravitate  ovcr’joard 
and  to  the  G/T  Influent  Surge  Tank  in  Hold  No,  2 via  the  new  pipe  tunnel  . 1 
indicated  above.  The  tank  transfer  pump  would  discharge*  the  tank  contents 

to  the  Sewage  Holding  Tank  for  discharge  overborn!  and  to  pin  aide. 
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Vessel:  WHITE  SAGJ.  (133') 


System  No.  6 (Cont’cl) 


i 


i 

( 


To  accommodate  equipment  locations  the  existing  shelving 
arrangement  along  the  starboard  shell  would  have  to  be  modified,  the  ship's 
dry  stores  enclosure  would  have  to  be  relocated  from  the  ship's  centerline  to 
some  place  or.  the  Port  side,  and  the  ship's  stores  refrigerator  along  the 
forward  bulkhead  would  have  to  be  moved  to  Port  to  clear  the  Grumman  unit. 
The  rci.'tgeratov  has  its  own  two  air-cooled  compressors  mounted  on  top  of 
the  refrigerator.  \ 


S 
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SYSTEM  Mo. 


WMS  INSTALLATION  COST  ESTIMATES 

Vessel  WHITE  SAGE  (133') 

"WMS  No.  6 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping <l> 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

(2) 

1,830 

' 

8,235 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

... 

(4) 

3,445 

1,895 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

<s> 

1,760 

1,620 

Electric 

Cables 

Feet 

$ 2.00/Et. 

(Materials  and  Labor) 

450 

900 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

50 

750 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

35 

35 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

150 

900 

Cutting 


Hours 


$50, 00/Hr. 
(Labor) 


> — 

| Other 
a (miscellaneous 


handling) 


Man- 

Hours 


$15 . 00/MH 
(Labor) 


Total  Installation  Cost  ($) 


15, 460 


(1)  Copper -nickel  aoumed. 

(2)  Ertmatt  Include*  a factor  of  60%  added  to  allow  tor  valve*,  flange*,  fltdngr  take-down  joint*,  etc. 

(3)  One -quarter  loch  plate  Maimed. 

(4)  Ed  mate  Include*  a factor  of  30%  added  to  allow  tor  required  structural  dffening  for  proper  npport, 
(8)  Ed  mated  on  the  basil  of  10%  of  the  weight  which  ha*  to  be  lupported. 

(6)  Baied  on  an  utumei  cutting  rate  of  60  ft,  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 


WMS  No.  7 Full  Volume  Flush  Gravity  Collect  ion/Grumman  Flow  Through 
System  with  Sludge  Incinerator  for  Black  Water/Holding 
Tank  for  Gray  Water 

. .-r.—  Approximate 

-----  Required  Dimensions^  xWxH) 


Galley /Turbid  Holding  Tank 
Sewage  Influent  Surge  Tank 
Fuel  Oil  Day  Tank 


2063  gal.  (276  cu.ft.) 
110  gal.  (15  cu.  ft.) 
25  gal.  (3.3  cu.  ft.) 


Grumm  an  Unit  with 
Incinerator 


One  (1)  with  One  (1) 
Thiokol  Incinerator 


Influent  Surge  Tank  Pump  One  (1) 

Influent  Surge  Tank  Overboard 

Pump  Two  (2) 


Galley /Turbid  Holding  Tank 

Overboard  Pump  Two  (2) 


Discussion 


7'  x 6’  x 7' 

2*  x 2'  x 4' 

l'-6"  x l'-6"  x l'-6" 


The  system  is  a viable  candidate  with  certain  considerations. 

The  components  would  be  located  as  follows: 

(a)  The  existing  25  gallon  Galley  Retention  Tank  located 

on  the  operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner,  would 
be  retained.  The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 

(b)  The  Sewage  Influent  Surge  Tank,  Surge  Tank  Pump,  and 
the  tank's  overboard  pumps  would  be  located  in  the  Engine  Room,  Port  side 
in  place  ot  the  existing  collecting  tank. 

(c)  The  Galley/Turbid  Holding  Tank  would  be  fitted  in  Hold 
No,  2 where  the  existing  retention  tank  is  located.  The  Grumman  MSD  with 
the  incinerator  would  be  located  just  forward  of  the  G/T  Holding  Tank;  the 
Fuel  Oil  Day  Tank  would  be  located  in  the  Starboard  aft  comer  of  the  hold 
near  the  G/T  Holding  Tank. 
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Vessel:  WHITE  SAGE  (133') 
System  No.  7 (Cont'd) 


(d)  The  G/T  Holding  Tank  pumps  for  overboard/pier  side 
■discharge  would  be  located  inboard  of  the  tank. 

(e)  In  view  of  the  arrangement  of  the  vessel  as  described  in 
the  discussion  of  existing  conditions  at  the  beginning  of  this  section,  the 
incinerator  stack  run  to  the  weather  seems  to  be  severely  limited.  The  only 
apparent  solution  is  to  run  it  up  through  the  Main  Deck  alongside  the  port  or 
starboard  sheer  leg  of  the  cargo  boom  tripod  support  structure.  The 
structure  legs  begin  near  the  overhead  in  Hold  No.  2,  Care  would  have  to 
be  exercised  due  to  tight  house  access  arrangements  on  the  Main  Deck  and 
the  navigational  and  operations  clearance  needed. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  gravitate  to  the  Sewage  Influent  Surge  tank  in 
the  Engine  Room  from  which  it  would  be  pumped  to  the  Grumman  feed  tank  by 
the  surge  tank  pump.  The  surge  tank  would  be  pumped  overboard  or  to  pierside 
by  the  tank's  overboard  pumps.  The  Surge  tank  pump  and  the  tank  overboard/ 
pierside  discharge  pump  would  discharge  via  the  existing  pipe  tunnel  through 
the  lower  part  of  the  Port  Fuel  Oil  Tank. 

(b)  Galley  and  Turbid  drainage  piping  aft  of  Bhd  No.  12  would 
be  led  to  the  G/T  Holding  Tank  in  Hold  No.  2 through  a new  pipe  tunnel  passing 
through  the  upper  part  of  the  Port  Fuel  Oil  Tank  (similar  to  the  existing  one 
which  passes  through  the  lower  part  of  the  tank). 

(c)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No.  2 via  the  aforementioned  new  pipe 
tunnel  through  the  Port  Fuel  Oil  Tank. 

(d)  Drains  from  the  drinking  fountain  on  the  Main  Deck, 

Frame  14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to 
drain  into  the  existing  25  gallon  retention  tank. 

(e)  Remaining  Galley /Turbid  drains  would  gravitate  over- 

board and  to  the  Holding  Tank  in  Hold  No,  2 directly.  The  tank  discharge 
pumps  would  be  capable  of  discharging  the  tank  contents  overboard  and  to 
pierside.  ’ ‘ ' J " . 


Vessel:  WHITE  SAGE  (133') 


System  No.  7 (Cont'd) 


To  accommodate  the  equipment  In  Hold  No.  2,  minor 
modifications  would  be  required  to  the  shelving  on  the  starboard  side  (along 
the  shell  of  the  vessel);  the  wire  mesh  enclosure  for  the  ship’s  dry  stores 
on  the  centerline  of  the  vessel  (between  Frames  9 and  10)  would  have  to  be 
moved  to  port  of  the  ship's  centerline;  the  ship's  stores  refrigerator  along  i 

the  forward  bulkhead  would  have  to  be  moved  to  port  to  clear  the  Grumman  t-—  | 

unit.  The  refrigerator  has  its  own  two  aircooled  compressors  mounted  on  j 

top  of  the  refrigerator.  3 


Due  to  the  incinerator  installation  additional  fire  protection 
will  have  to  be  provided  and  the  ventilation  system  for  Hold  No.  2 will  have 
to  be  modified. 


? 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


SVST£U  No.  7 

:*«:  '/**•  1*  0*  I SHtCT-  NoJ_  « A. 


system  no.  7 


WMS  INSTALLATION  COST  ESTIMATES 
Vessel  WHITE  SAGE  (133') 


WMS  No.  7 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  (*) 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

3,  775 

(2) 

16,988 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

2,525 

(4) 

1,389 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

1,505 

(5) 

1,385 

Electric 

Cables 

Feet 

$ 2.00/tt. 

(Materials  and  Labor) 

375 

750 

Miscellaneous 
Installations  (pumps. 

Man- 

$15.00/MH 

motors,  skid- mounted 
components,  etc.) 

Hours 

(Labor) 

40 

600 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

35 

35 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  anci  Labor) 

135 

810 

Cutting 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

15 

750 

> 

o 

e 

<D 

I X 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15.00/MH 

(Labor) 

25 

375 

Total  Installation  Cost  ($) 

23,082 

4 

4 


i 


(1)  Copper-nickel  utumtd. 

(2)  Eulmete  Includes  a factor  of  50%  added  to  allow  for  valves,  flanges,  fitting,  take-down  joints,  etc. 

(3)  One-quarter  inch  plate  assumed. 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 
(6)  Estimated  on  the  basis  of  10%  of  die  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  50  ft.  Air. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 

WMS  No.  8 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Incinerator  for  Combined 
Black  and  Gray  Waters 


Influent  Surge  T ank 
Fuel  Oil  Day  Tank 

Grumman  Units  with 
Incinerators 

Influent  Surge  Tank 
Pump 

Influent  Surge  Tank 
Overboard  Pumps 


Required 

432  gal.  (58  cu.  ft.) 
25  gal.  (3.3  cu.  ft.) 


Approximate 
Dimensions  (i.  x W x 

3,-9"x4’x4' 

1*~6" x X’_6" x i'-6" 


One  (1)  with 

One  (1)  Thiokol  Incinerator 
One  (1) 

Two  (2) 


Discussion 


The  system  is  a viable  candidate  with  certain  considerations. 


The  system  is  very  similar  to  System  No.  7 except  that  the 
Galley/Turbid  Holding  Tank  and  its  overboard/piers ide  discharge  pumps  have 
been  deleted. 

The  components  would  be  located  as  follows: 

(a)  The  existing  25  gallon  Galley  Retention  Tank  located  on  the 
operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner,  would  be 
retained.  The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 


(b)  The  Influent  Surge  Tank,  Surge  Tank  Pump,  and 

the  tank's  overboard  pumps  would  be  located  in  the  Engine  Room,  Port  side 
in  place  of  the  existing  collecting  tank. 

(c)  The  Grumman  MSD  with  the  incinerator  would  be  located 
in  Hold  No.  2 in  place  of  the  existing  retention  tank. 


Vessel:  WHITE  SAGE  (133') 


System  No.  8 (Cont'd) 


(d)  In  view  of  the  arrangement  of  the  vessel  as  described  in 
the  discussion  of  existing  conditions  at  the  beginning  of  this  section,  the 
incinerator  stack  run  to  the  weather  seems  to  be  severly  limited.  The  only 
apparent  solution  is  to  run  it  up  through  the  Main  Deck  alongside  the  port  or  • 
starboard  sheer  leg  or  the  cargo  boom  tripod  support  structure.  The 
structure  legs  begin  near  the  overhead  in  Hold  No.  2.  Care  would  have  to 
be  exercised  due  to  tight  house  access  arrangements  on  the  Main  Deck  and 
the  navigational  and  operational  clearances  needed. 

Drainage  would  be  as  follows: 

(a)  Sewage  and  Galley/Turbid  water  would  go  to  the  Influent 
Surge  Tank  from  which  it  would  be  pumped  by  the  surge  tank  pump  to  the 
Grumman  feed  rank  via  the  existing  pipe  tunnel  through  the  Port  Fuel  Oil 
Tank.  The  Influent  Surge  Tank  overboard  pump  would  discharge  overboard/ 
pierside  via  the  same  pipe  tunnel  to  the  existing  connections. 

(b)  The  effluent  from  the  existing  25  gallon  Galley  Sink/de  ck 
drain  collecting  tank  would  be  pumped  to  the  influent  surge  tank. 

(c)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  would  have  to  be  re-routed  to  drain  into  the  25  gallon  collecting  tank. 

To  accommodate  the  equipment  in  Hold  No.  2,  shelving  may 
have  to  be  modified  and  the  wire  mesh  enclosure  for  ship's  dry  stores  may 
have  to  be  moved  to  port . 

Due  to  the  incinerator  installation  additional  fire  protection 
will  have  to  be  provided  am!  the  ventilation  system  for  Hold  No.  2 will  have 
to  be  modified. 
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4S  EQUIPMENT  ARRANGEMENT 


V/MS  INSTALLATION  COST  ESTIMATES 
Vessel  WHITE  SAGE  (133') 


WMS  No.  8 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Fequlred 
(a  s tl  mated 
number  of  units) 

- - 

Cost  ($) 

Piping  I1) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1 , U75 

i),  430 

Tank  Steel(3) 

Pouncs 

$ , S 5/Lb . 

(Materials  and  Labor) 

(<) 

1,415 

779 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

1,005 

m 

Electric 

Cables 

Feet 

$ 2.00/Ft, 

(Materials  and  Labor) 

225 

450 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

M-in- 

Hours 

S15.00/MH 

(Labor) 

35 

525 

Access  Cuts  (In  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

135 

010 

w 

m 

Cutting 

Hours 

$50.,  00/Hr.  <0) 

(Labor) 

' 

IS 

1 . - 

750 

> 

o 

€ 

<u 

IX 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15,00/MH 

(Labor) 

•—  *»  **- 

25 

3 75 

Total  Installation  Cost  ($) 

13, 102 

(1)  Copper  -nickel  uniwl, 

(2)  E*tlm*te  Include*  ■ factor  of  50%  added  to  allow  for  valve*,  fUog«  String},  tete-dowj i iataa,  «&, 

(3)  Ctoe-quartcr  Inch  pf,  jb  ammwd, 

(4)  E*tlm*te  Include*  a factor  of  30 % added  to  allow  for  requited  » true  rural  cUfT«ulng  for  proper  ruppott, 

(5)  tKh  ‘a ted  otj  toe  but*  of  10%  of  the  weight  which  baa  to  be  fupported, 

(6)  Bated  on  an  aitumed  cutting  rate  of  50  ft.  /hr. 
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DISCUSSION  or  INSTALLATION  BASED  ON  SHIPCHECKS 
vessel:  WHITE  SAGE  (123') 


WMS  No.  9 JERED  Reduced  Volume  Flush  Vacuum  Collectlon/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 

• - Approximate 

Required  DimensionafL  x W x H) 


Vacuum  Collection  Tank  30  gal.  (4.4  cu.ft.) 

Sanitary  Holding  Tank  200  gai.  (27  cu.ft.) 

Galley/Turbid  Holding  Tank  2063  gal.  (276  cu.ft.) 


16"  dia.  x 38"  H 
s'xa'xs' 

7’ x 6'  x r 


Sanitary  Holding  Tank 
Over  1)0  ai  d Pumps 


Two  (2) 


Galley/Turbid  Holding  Tank 
Overboard  Pumps 


Two  (2) 


Discussion 


Tiie  system  Is;  considered  to  be  a viable  candidate, 

A fresh  water  sanitary  flushing  system  would  be  required. 

The  components  would  be  located  as  follows; 

(a)  The  Vacuum  Collection  Tank  and  its  pumps  would  be 
located  i ' the  Engine  Room,  port  side,  where  the  existing  collection  tank  is 
fitted . 


(b)  The  Sanitary  Holding  Tank  and  its  overboard  pumps 
would  be  located  Just  aft  of  the  vacuum  collection  tank. 

(c)  The  Galley/Turbid  Holding  Tank  and  Its  overboard 
discharge  pumps  would  be  located  hi  Hold  No.  2 in  place  of  the  existing 
retention  tank, 

(c,l)  The  existing  25  gallon  Gulley  Retention  Tank  located  on 
the  epilating  level  of  the  Engine  Room  in  the  a ft  Starboard  corner,  would  he 
retained,  7'iie  tun!,  has  a built-in  liquid  level  controlled  discharge  pump. 


V .<,- 


Vessel:  WHITE  SAGE  (133') 
System  No,  9 (Cont'd) 


Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  in  the  Vacuum  Collection  Tank 
and  transi'ered  to  the  Sanitary  Holding  Tank.  The  holding  tank  discharge 
pump's  discharge  line  would  be  led  to  Hold  No.  2 via  the  existing  pipe  tunnel 
passing  through  the  lower  inboard  side  of  the  Port  Fuel  Oil  Tank.  From  there 
it  would  run  to  the  existing  overboard  shell  connection  and  to  the  existing 
weather  deck  discharge  connections  to  pierside,  port  and  starboard. 

(b)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 

(c)  Drain  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 

(d)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pump  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No,  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along 
the  shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores 
on  the  centerline  of  the  vessel  (between  Frames  9 and  10). 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 
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WMS  INSTALLATION  COST  ESTIMATES 
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Vessel  WHITE  SAGE  (133*) 


WMS  No.  9 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping^1) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1,120 

(2) 

5.040 

Tank  Steel(3) 

Pounds 

$ .S5/Lb. 

(Materials  and  Labor) 

4,260 

(4) 

2,343 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

2,425 

(5) 

2,  231 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

300 

600 

Miscellaneous 
Installations  (pumps, 
motors,  skid -mounted 
components,  etc.) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

35 

52,5 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

• / 

5G 

_ . 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

135 

810 

tfl 

Cutting 

Hours 

$50, 00/Hr.  (e> 

(Labor) 

15 

■ ■ t 

750 

•a 

% 

E 

« 

fX 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

25 

375 

Total  Installation  Cost  ($) 

12,724 

(1)  Copper -ole  kel  utumed. 

(2)  EKimate  Include*  * factor  of  $0%  added  to  allow  for  v alvei,  flanges,  fittings,  Mite -down  joins,  etc. 

(3)  Cne -quartet?  Inch  plate  assumed. 

( 4 ) Estimate  includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  oss  the  basis  of  10%  of  tfca  weight  which  has  to  be  supported. 

(6}  Based  on  an  assumed  cutting  rate  of  80  ft.  flu. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  bHIPCHECKS 


Vessel:  WHITE  SAGE  (133') 

WMS  No.  10  JERED  Reduced  Volume  Flush  Vacuum  Collection/Incinerator 
for  Concentrated  Black  Water/Hoiding  Tank  for  Gray  Water 


Required 


Approximate 
Dimensions  (L  x W x 


Vacuum  Collection  Tank 
Galley /Turbid  Holding  Tank 


120  gal.  {18  cu.  ft.)  V dia.  x 5’-9"  L 
2063  gal.  (276  cu.  ft.)  .7'x6'x7' 


Incinerator  Feed  Tank  (Sludge)  50  gal.  (6.5  cu.  ft.)  2’-6"  x 1*  x 2'-7’ 


Fuel  Oil  Day  Tank 
Incinerator 

Vacuum  Collection  Tank  Over- 
board Pump 


5 22  gal.  (3.0  cu.ft.)  l'-6"  x l'-6"x  l’-6" 
\One  (1)  Thiokql 


One  (1) 


G/T  Holding  Tank  Overboard  Pump  Two  (2) 


Discussion 


The  system  is  considered  rq  be  a viable  candidate. 

A fresh  water  sanitary  flushing  system  will  be  required. 

The  components  would  te  located  as  follows: 

(a)  The  Vacuum  Collection  Tank  and  its  pumps  would  be  located 
in  the  Engine  Room,  port  side,  where  the  existing  collection  tank  is  fitted. 

(b)  The  incinerator  and  blower  would  be  Ttted  aft  of  the  VCT. 

The  fuel  oil  day  tank  would  be  located  on  the  Engine  Room 
forward  bulkhead  near  the  VCT. 

The  incinerator  stack  would  go  up  the  ship's  stack  alongside 
the  diesel  engine  exhausts. 

(c)  The  Galley/Turbid  Holding  Tank  would  be  located  in  Hold 
No,  2 In  place  of  the  existing  retention  tank.  Its  overboard  pumps  would  be 
located  inboard  of  the  tank. 

<d)  The  existing  25  gallon  Galley  Retention  Tank  (with  internal 
sump  pump)  located  in  the  starboard  aft  corner  of  the  Engine  Room  would  be 
retained. 


Vessel:  WHITE  SAGE  (133') 
System  No.  10  (Cont'd) 


Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  in  the  Vacuum  Collection  Tank 
(VCT)  and  transfered  to  tlie  incinerator  via  the  feed  (Sludge)  tank. 

(b)  The  VCT  would  be  pumped  overboard  and  pierside  by  its 
overboard  pump  via  the  existing  pipe  tunnel  through  the  lower  part  of  the 
Port  Fuel  Oil  Tank  to  the  existing  connections  in  Hold  No,  2. 

(c)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  tne  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tunnel  through  the 
Port  Fuel  Oil  T mk  similar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 


(d)  Drain  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 

(e)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pump  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No.  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclsoure  for  the  ship's  dry  stores 
on  the  centerline  of  the  vessel  (between  Frames  9 and  10). 


f.O  SERVICE 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133') 


WMS  No.  10 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping!1) 

Pounds 

$ 4.59/Lb. 

(Materials  and  Labor) 

2,  025 

(2) 

9,113 

Tank  Steel*35 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

3,  780 

<*> 

2,079 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  labor) 

2,457 

(5) 

2,277 

Electric 

Cables 

Feet 

$ 2.00/Et. 

(Materials  and  Labor) 

250 

500 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

25 

375 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

130 

780 

V) 

e—4 

Cutting 

Hours 

$5  0.00/Hr.  (6) 

(Labor) 

15 

750 

> 

O 

E 

V 

cc 



Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

25 

* 

375 

Total  Installation  Cost  ($) 

16,299 

(1)  Copper-nickel  utunted. 

(2)  Hid  mite  Include*  a factor  of  50%  added  to  allow  for  valve*,  flange* , fitting*,  take-down  joint*,  etc, 
(8)  Coe -quarter  inch  plate 

(4)  EsHnace  Include*  a factor  of  80%  added  to  allow  for  required  ttructural  Kiffenlng  for  proper  rupport. 

(5)  fKlnuted  oo  the  baM*  of  10%  of  tbe  weight  which  har  to  be  wpported, 

(6)  uu  an  aimed  cutting  rate  of  60  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  WHITE  SAGE  (133') 

WMS  No.  11  JERED  Reduced  Volume  Flush  Vacuum  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Approximate 

Required  Dimensions  (L  x W x H) 

30  gal.  (4.4  cu.  ft.)  16"  dia.  x 38"  L 
2063  gal.  (276  cu. ft.)  7'x6’x7' 

One  (1)  - 80  gal. 

One  (1) 

Two  (2) 

Discussion 

The  system  is  considered  to  be  a viable  candidate. 

A fresh  water  sanitary  flushing  system  would  be  required. 

The  equipment  would  be  located  as  follows: 

(a)  The  Vacuum  Collection  Tank  and  its  pumps  would  be 
located  in  the  Engine  Room,  port  side,  where  the  existing  collection  tank 
is  fitted. 

(b)  The  GATX  Evaporator  would  be  located  just  aft  of  the  VCT. 

(c)  The  existing  25  gallon  Galley  Collecting  Tank  located  in 
the  starboard  aft  corner  of  the  Engine  Room  would  be  retained.  The  tank  has 
a built-in  liquid  level  controlled  discharge  pump. 

(d)  The  Galley/Turblo  Holding  Tank  would  be  located  in  Hold 
No.  2 in  place  of  the  existing  retention  tank.  Its  overboard  pumps  would  be 
located  inboard  of  the  tank. 


Vacuum  Collection  Tank 
Galley/Turbid  Holding  Tank 

Evaporator  (GATX) 
Catalytic  Oxidizer 
Galley/Turbid  Holding  Tank 
Overboar  d Pumps 
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Vessel;  WHITE  SAGE  (133*) 
System  No.  11  (Cont'd) 


Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  in  the  Vacuum  Collection 
Tank  (VCT)  and  transfered  to  the  evaporator. 

(b)  The  pumps  forming  a part  of  the  VCT  assembly  would 
discharge  the  sewage  overboard  or  pierside  via  the  existing  pipe  tunnel  passing 
through  the  lower  part  of  the  Port  Fuel  Oil  Tank  to  the  existing  connections  in 
Hold  No.  2. 


(c)  Sludge  from  the  evaporator  would  be  pumped  overboard/ 
pierside  by  its  own  pump  via  the  same  route  as  for  the  VCT. 

(d)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 


<e)  Drain  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 

(f)  Remaining  Geuley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pumps  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No,  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


iSCALC-  W*l*-0*  l SMCCT  «©._ 


WMS  INSTALLATION  COST  ESTIMATES 


Voted  WHITE  SAGE  (133*) 
W'MS  No.  II 


In/ita]lotlon 

Cost  Element 

Piping' !' 

Unit 

Assumed  Unl't  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

1,280 

S.  760 

Tank  Stoof0 

Pounds 

$ . 55/Lb. 

(Material*  and  Labor) 

<*> 

3.540 

1,947 

rounrlaMons 

Pounds 

$ .92/Lb, 

(Materials  and  Labor) 

<#) 

2,  340 

2,153 

flactrio 

Cede# 

Foot 

$ 2.00/l’t. 

(Material#  and  Labor) 

200 

400 

Miscellaneous 
Installation*  (pumps, 
motor  ft,  ukid-mounfid 
f-GinponunU,  dr:.) 
Access  Cuts  TlnTtvIl, " 
deck  pin  tiny  or 
bulkhead  to  provide 
passageway) 

Men- 

Moure 

515.00/MH 

(labor) 

r— 

K> 

O 

300 

Peat 

i J, 00/IT, 

,'|/jbof) 

50 

60 

Welding 

leot 

i c.oo/n. 

(Materiel*  end  Labor) 

no 

4yo 

¥1 

I 

Cutting 

Utbei 

(miscellaneous 

hindllng) 

Ho>iifc 

Man- 

Hours 

|50,gu/ll! , w 
(Labor) 

I15.U3/MJI 

(labor) 

15 

25 

750 

-«  »f  «*  m ae  m 

>75 

Total  hiilsiletioii  Cull  (5) 

12,215 

(ij  -iU<  M •kum*l. 

Oi  tnJ*iuu<  tw  IuOm  < tu  tut  at  Ki',  i4iml  w iUu»  fw  *tbn,  A<U«jp  uki  (Im*b  pMui*,  tk., 

it)  h imJi  |4<u  imi'ViI, 

(4)  l*i*«*M  I IfekH  it  I <j»  tA4*l  I u *tk>r  S»  i«fut>(M«a(  ‘llftsnlltg  M Mf*!"#1! 

'»*  4J  #.*  l-Af  s!  !i  ' sf  (Jjfc  Wfcfcti  bit  tv  U ft|T"*i§Vi 

(C)  AfiMiJ  «w  Mi  tm“*4  k*U % <•*  tit  tv  f),  Ah 


h 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  WHITE  SAGE  (133') 


WMS  No.  12  JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 


Approximate 

Required  Dimensions  (L  x W x H) 


Galley/Turbid  Influent  Surge 

3’-6'’dia.  x 5' H 
2'-6"  x 2*-6"  x 4' 

16”  dia.  x -’V  L 
3'  x 3'x  3’ 


Grumman  Unit  without 

Incinerator  One  (1) 

S<*wage  Holding  Tank  Over- 
board Pump^  Two  (2) 

Sludge  Holding  Tank  Transfer 

Pump  One  (1) 

influent  Surge  Tank  Transfer 

Pump  One  (1) 

influent  Surge  Tank  Pump  Oik*  (l) 


Tank 

Sludge  Holding  Tank 
Sewage  Vacuum  Collection 

Tank 

Sewage  Holding  Tank 


32 J gal.  (43  cu.  ft.) 
172  gal.  (23  cu.  ft.) 

30  gal.  (4.4  cu.  ft.) 
200  gal.  (27  cu.  ft.) 


Discussion 

The  system  li  considered  to  be  • viable  candidate. 

A fresh  water  sanitary  flushing  system  wiU  be  required. 
The  comp^'-ats  would  be  located  as  follows : 


(a)  The*  Galley/Turbtd  Influent  Surge  Tank  and  its  pumps  would 
be  lr>-~ ■>:«!  in  the  Engine  Room,  port  side,  in  place  of  the  existing  collection 

tank. 


(b)  The  Vac  uum  Collection  Tank  and  pumps  would  be  beared 
aft  of  the  G/T  Holding  T ank . 
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Vessel:  WHITE  SAGE  (133') 
System  No.  12  (Coat’d) 


(c)  The  Sewage  Holding  Tank  would  be  located  aft  of  the  VCT. 
The  tank  overboard  pumps  would  be  located  forward  and  inboard  of  the  Sewage 
Holding  Tank. 


(d)  The  existing  25  gallon  Galley  Retention  Tank  located  in 
the  starboard  aft  corner  of  the  Engine  Room  would  be  retained.  The  tank  has 
a built-in  liquid  level  controlled  discharge  pump. 

(e)  The  Grumman  MSD,  Sludge:  Holding  Tank  and  its  transfer 
pump  would  be  located  in  Hold  No,  2 in  place  of  the  existing  retention  tank. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  in  the  Vacuum  Collection  Tank 
and  transfered  to  the  Sewage  Holding  Tank  which  would  be  pumped  overboard 
or  to  picrslde  by  the  overboard  pumps  via  the  existing  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  to  Hold  No.  2 and  then  overboard  using  the  existing 
connect  ions . 


(b)  The  25  gallon  Galley  Retention  Tank  would  discharge  to  the 
G/T  Influent  Surge  Tank.  The  remaining  G/T  drains  would  gravitate  to  the 
tank.  All  gray  water  would  also  be*  capable  of  being  discharged  or  gravitated 
overboard . 


(c)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  would  have  to  be  re-routed  to  the  25  gallon  retention  tank. 

(d)  The  Surge  Tank  Transfer  Pump  would  pump  from  the  tank 
to  the  Sewage  Holding  Tank  for  discharge  overboard  or  to  pierside. 

(e)  The  Surge  Tank  Pump  would  discharge  to  the  Grumman 
Feed  Tank  In  Hold  No,  2 via  the  aforementioned  existing  pipe  tunnel. 

(f)  The  Sludge  Holding  Tank  would  be  pumped  back  to  the 
Sewage  Holding  Tank  for  off-loading  via  the  aforementioned  existing  pipe  tunnel . 

To  accommodate  the  equipment  in  Hold  No.  2 the  shelving 
along  the  starboard  aide  would  require  modification  as  well  as  the  wire  mesh 
dry  stores  enclosure  on  the  ship's  center  line. 
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WMS  INSTALLATION  COST  ESTIMATES 
Vessel  WHITE  SAGE  (133’) 


WMS  No.  12 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping*1* 

Pounds 

$ 4.50/Lb, 

(Materials  and  Labor) 

<2) 

1,150 

S,  175 

Tank  Stoef'^ 

Pounds 

$ .55/Lb, 

(Materialo  and  Labor) 

(4) 

2,410 

1, 326 

Found  at  Jo  ii* 

Pounds 

C , 92/Lb. 

(Materials  and  l/sbcr) 

<£) 

1,235 

1,137 

Electric 

Cat?/ a# 

Feot 

S 2,00/Ft. 

(Materials  and  Labor) 

325 

650 

Miscellaneous 

(pyfripui 

mot  or  r,,  skid -mounted 
component* , etc.) 

Mar,- 

Houte 

C It!  ft  ^ / a * * * 
v % w * v f tVi  1 4 

(labor) 

40 

000 

Acowm  Cut*  (Jr,  liyT), 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Faftt 

5 i.oo/n, 

(lAbor) 

40 

40 

Woldlng 

reel 

*,  6,00/Ft, 

(Materials  arid  Labor) 

1*0 

640 

VI 

Cutting 

ItOUJf  . 

M.r.  to.  /u.  I1) 

V i vv  * All  f 

(J/ilMjr) 

n 

no 

| 

Other 

(rnlioalloneou* 

handling) 

•»  A*  M 

Mar*' 

Hou/e 

InsialJl 

- a-  M<  M to  At  * ■!  fca  M 

616.00/MH 

iLabni) 

»'  M s«  «*  t«  m «*  « *m  ■ 

25 

M «P  M «•  M M< 

Mb 

tutil 

<lKn  Colt  ($) 

!I»H1I  * rr  rMtosviwM 

10,60) 

PtiftW — i — nryr  _ 

())  C«|1M JlM«,lwil  *Mulu*l, 

(V)  Mvitfia  (MiitMM  t Im k»  nf  out  4-W*0  (y  aiittv  to,  »«Um.  tay*,  |HtJtp>  Mta'^ywti  M»U, 
tji  u*  tinh  Ham  mm ii*4. 

(4)  AMmAl*  * tmkM  ®f  l»to  *44*4  M *He»  M lUffMMy  to*  mpf**!; 

(to  liU^MA  y»  •(«  IkU  H IPf-tfl  to*  Wbtof.i  w%4)  few  W fet  M£P«m4, 

(I)  Mm4  w m MM  1 1*4  6*8141  MM  H ¥>  h,  rut, 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
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Vessel;  WHITE  SAGE  (133') 


WMS  No,  13  JERED  Reduced  Volume  Flush  Vacuum  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incinerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 


Gallcy/Turbid  Surge  Tank 
Vacuum  Collection  Tank 
Fuel  Oil  Day  Tank 

Grumman  Unit  with 
Incinerator 

Gallcy/Turbid  Surge  Tank 
Overboard  Pump 

G/T  Surge  Tunk  Pump 
.’Dlnr-ti  --aion 


Required 

323  gal.  (43  cu.ft.) 
30  gal . (4 .4  cu , ft.) 
40  gal.  (5.3  cu.  ft.) 

One  (1)  with 


Approximate 
Dimensions  (L  x W x H) 

3’ -6"  dia.  x 5*  H 
16"  dia.  x 38"  H 
2’  x 2'  x l'\6" 


One  (1)  Tiiiokol  Incinerator 

One  (1) 

One  ( l) 


Tin;  Hystcm  is  a viable  candidate  with  certain  coiialdcmlorn. , 


A frewli  water  wanltary  flurdilng  «y«te;n  would  be  levulrod- 

'iho  componeuetN  would  be  located  aa  Itollowr: 

(«)  'I’Ik.  Galley/Tut’bid  Surge  Tank  would  be  located  In  ihe 
Unghtc  IU’oiii,  Port  aide,  In  place  of  the  cxlntbig  collection  tank,  The  tunk 
nvcibowd  pumpi  would  be  fined  outboard  of  the  lank. 


<h)  'Mi*’  Vacuum  Collection  Tank  and  It*  pump*  would  be 
Ipented  Ju«l  a/t  ot  (l*c  ti/T  bulge  Tank. 

I 1 * 

<t)  The  ckhting  26  gallon  Galley  Retention  Ttvdt  located  in 
flu  aft  fit avbu »; d comer  of  tlu<  Rugiuo  Room  would  bo  reiapiod.  TtH"  tank  lout 
a U/bl  in  b'luid  h vt  l t ynitolpjd  dinUmtgr  jHiipj*. 

• . . . : / ; . - . i ....  .. 


I 

i 

I 


l 

I 

i 

I 

I 

s 


. ■ i,  . *,*,*.„, 


Vessel:  WHITE  SAGE  (133') 
System  No.  13  (Coat’d) 


(d)  The  Grumman  MSD  with  the  incinerrtor  would  be  located 
on  the  Starboard  side  of  Hold  No.  2 in  place  of  the  existing  retention  tank. 

(e)  In  view  of  the  arrangement  of  the  vessel  as  described  in 
the  discussion  of  existing  conditions  at  the  beginning  of  this  section,  the 
incinerator  stack  run  to  the  weather  seems  to  be  severely  limited.  The  only 
apparent  solution  is  to  run  it  up  through  the  Main  Deck  alongside  the  port  or 
starboard  sheer  teg  of  the  cargo  boom  tripod  support  structure.  The  structure 
legs  begin  near  the  overhead  in  Hold  No.  2.  Care  would  have  to  be  exercised 
due  to  tight  house  access  arrangements  on  the  Main  Deck  and  the  navigational 
and  operational  clearances  needed. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  in  the  Vacuum  Collecting  Tank 
for  transfer  to  the  Grumman  Sludge  Feed  Tank  or  to  overboard  and  pierside. 

Piping  from  the  VCT  pumps  would  pass  into  Hold  No.  2 via  the  existing  pipe 
tunnel  through  the  low  ;>r  part  of  the  Port  Fuel  Oil  Tank.  The  existing  over' 
board  and  pierside  connections  would  be  re -used. 

(b)  The  existing  25  gallon  Galley  Retention  Tank  would  dis  * 
charge  into  the  G/T  Influent  Surge  Tank.  Remaining  G/T  drains  would 
gravitate  to  the  surge  tank. 

(c)  Drain  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
M,  would  have  to  be  re-routed  to  the  25  gallon  retention  tank. 

(d)  The  G/T  Surge  Tank  Pump  would  discharge  to  the  Grumman 
feed  tank  vie  the  aforementioned  pipe  tunnel  to  Hold  No.  2. 

The  G/T  Surge  Tank  Overboard  Pump  would  discharge  via  the 
same  pipe  tunnel  to  Hold  No.  2 and  then  to  the  existing  overboard  and  pierside 
connections . 

f)  accommodate  tho  equlpmftr.Un  Hold  Ho.  2,  the  shelving  along 
the  starboard  shell  will  have  to  be  modified  and  the  ship’s  stores  wire  mesh 
enclosure  on  the  centerline  moved  to  port. 

Due  to  the  Incinererr.r  Inst  *11  ation  additional  fire  protection 
will  have  to  be  provided  and  the  ventilation  ayaten  for  Hold  No,  2 will  have 
to  be  modified. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 

Vessel  WHITE  SAGE  (133') 

WMS  No.  13 


Installation  Assumed  Unit  Cost 

Cost  Element 


Quantity  Required 
(estimated 
number  of  units) 

Cost  ($)  _ 

(2) 

2,  130 

9,585 

(4) 

1,255 

691 

(5) 

950 

874 

200 

400 

25 

375 

50 

50 

90 

540 

15 

750 

25 

375 

Piping  d)  Rounds 


Tank  Steel^  Pounds 


Foundations  Pounds 


Electric 

Cables 


Miscellaneous 

Installations  (pumps.  Man- 
motors,  skid- mounted  Hours 
components,  etc.) 


Welding 


Cutting 

V) 

| 

§ Other 

£ (miscellaneous 


handling) 


in' 


Hours 


$ 4.50/Lb. 

(Materials  and  Labor) 


$ .55/Lb. 

(Materials  and  Labor) 


$ .92/Lb. 

(Materials  and  Labor) 


$ 2.00/Ft. 

(Materials  and  Labor) 


S15.00/MH 

(Labor) 


$ 1.00/Ft. 
(Labor) 


$ 6,00/Ft. 

(Materials  and  Labor) 


$50. 00/Hr.  <6> 

(Labor) 


$15 .00/MH 
(Labor) 


Total  Installation  Cost  ($) 


13,640 


(l)  Copper -nickel  ajeumed, 

(3)  Include*  e fee  tot  of  50%  *44*4  to  allow  tn  valve*,  flange*,  fitting*,  take-down  joint*,  etc, 
(9)  Ges-qutne;  Inch  pit  to  ammed. 

(4)  Bid  mat*  Include*  a fee  tot  of  30%  added  to  allow  for  required  itructuxal  (tlffenlng  for  propel  tupport, 
(*)  ael  mated  on  tb*  but*  of  10%  of  the  weight  which  he*  to  be  wpported, 

(«)  Meed  on  to  emimed  cutting  ret*  of  so  ft,  An, 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133 ') 

WMS  No.  14  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 

for  Gray  Water 


' \ •.  ' 


•>  . 


A • 


■ k ) ; is 


Required 

Sewage  Holding  Tank  232  gal.  (31  cu.  ft.) 

Galley/Turbid  Holding  Tank  2063  gal.  (276  cu.  ft.) 


Approxitn  ate 
Dimensions  (L  x W x H) 


2*x3*x  5’-6" 
7 ’ x 6' x 7' 


■i  \ . 


Sewage  Holding  Tank 
Discharge  Pumps 

Galley  Turbid  Holding 
Tank  Discharge  Pumps 

. Macerator/Transfer  Pumps 

jy  cut;  sion 


Two  (2) 

Two  (2) 
Three  (3) 


i; 


:>  •/  < . i 

i . ./ 


. ■/ 
\ ; 


The  system  is  considered  to  be  a viable  candidate. 

> > A fresh  water  sanitary  flushing  system  would  be  required. 

1 , The  components  would  be  located  as  follows: 

(a)  Sewage  Holding  Tank  in  the  Engine  Room,  Port  Side,  Frame 
14,  just  aft  of  location  of  existing  collecting  tank. 

<b)  Sewage  Holding  Tank  Discharge  Pumps  (overboard/pierside) 
just  fwd  of  the  tank. 

(c)  Gallcy/Turbid  Holding  Tank  in  Hold  No.  2,  Starboard  side. 

In  the  location  of  the  existing  retention  tank, 

(d)  Galley/Turbid  Holding  Tank  Discharge  Pumps  (overboard/ 
pierside)  just  forward  of  the  tank. 
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Vessel:  WHITE  SAGE  (133 ’) 
System  No.  14  (Cont'd) 


(e)  The  existing  25  gallon  Galley  Retention  Tank  located  on 
the  operating  level  of  the  Engine  Room,  in  the  aft  Starboard  corner,  would  be 
retained.  The  tank  has  a built-in  liquid  level  controlled  discharge  pump. 


Drainage  would  be  as  follows: 

(a)  Sewage  would  be  pumped  to  the  Sewage  Holding  Tank  by 
macerator /transfer  pumps.  The  tank  discharge  pump's  discharge  line  would 
be  led  to  Hold  No.  2 via  the  existing  pipe  tunnel  passing  through  the  lower 
inboard  side  of  the  Port  Fuel  Oil  Tank.  From  there  it  would  run  to  the 
existing  overboard  shell  connection  and  to  the  existing  weather  deck  discharge 
connections  to  pierside,  port  and  starboard. 

(b)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 


(c)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14  to  starboard  of  ship's  centerline  would  have  to  be  re -routed  to  drain  into  the 
existing  25  gallon  retention  tank. 

(d)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pump  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No.  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship’s  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 
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WMS  INSTALLATION  COST  ESTIMATES 
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Vessel  WHITE  SAGE  (133') 


WMS  No.  14 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  {$) 

Piping 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

1,000 

(2) 

4,  500 

Tank  Steel(3> 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

4,  430 

(4) 

2,437 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

2,  475 

(5) 

2.  277 

Electric 

Cables 

Feet 

$ 2 . 00/)Ft. 

(Materials  and  Labor) 

250 

500 

Mlscella  neous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$IS.00/MH 

(Labor) 

35 

525 

Access  Cuts  (In  hull, 
deck  plating  or 
bulkhead  to -provide 
passageway) 

Feet 

$ 1,00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6,00/Ft. 

(Materials  and  Labor) 

95 

570 

w 

1 0 

Cutting 

Hours 

S 5 0,00/Hr.  w 

(Labor) 

15 

750 

> 

o 

£ 

V 

os 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

25 

375 

Total  Installation  Cost  ($) 

11, 984 

(1)  Copper -nickel  utumed. 

(2)  EKinute  Include*  * factor  of  60%  added  to  allow  for  valve*,  flange*,  fitting*,  take-down  joint*,  etc, 

(3)  Cta-qirarter  Inch  plate  aawmed. 

(4)  Eaimate  Include*  a factor  of  30%  added  to  allow  for  required  ttructural  itlffenlng  for  proper  tupport. 

(5)  Ead mated  on  the  bull  of  10%  of  the  weight  which  ba*  to  be  wpponed. 

(6)  Bated  on  an  atoimed  cutting  rate  of  60  ft.  /hi. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  WHITE  SAGE  (133') 

WMS  No.  15  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 


Incinerator  Feed  Tank 
Galley/Turbid  Holding  T ank 
Fuel  Oil  Day  Tank 

Incinerator 

Incinerator  Feed  Fump 
Incinerator  Feed  Tank 
Overboard  Pump 
Galley/Turbid  Holding  Tank 
Overboard  Pump 
Macerator/Transfer  Pumps 

Discussion 


Required 

50  gal.  (6.7  cu,  ft.) 
2063  gal,  (276  cu.  ft.) 
22  gal.  (3  cu.  ft.) 

One  (1)  Thiokol 
One  (1) 

One  (1) 

Two  (2) 

Three  (3) 


Approximate 
Dimensions  (L  x W x H) 

2'-6"x  1’  x 2'-7" 

7 ' x 6’  x 7' 
l'-6"x  l'-6"x  l'-6" 


The  system  is  considered  to  be  a viable  candidate. 

A tresh  water  sanitary  flushing  system  would  be  required. 

The  components  vuld  be  located  as  follows : 

(a)  The  Incinerator  Feed  Tank  and  feed  pump  would  be  located 
in  the  Engine  Room,  port  side,  where  the  existing  collection  tank  is  fitted, 

(b)  The  incinerator  and  blower  would  be  located  aft  of  the 
Incinerator  Feed  Tank, 

The  fuel  oil  day  tank  would  be  located  on  the  Engine  Room 
forward  bulkhead  near  the  feed  tank. 

The  incinerator  stack  would  go  up  the  ship's  stack  alongside 
the  diesel  engine  exhausts . 
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Vessel:  WHITE  SAGE  (1330 
System  No.  15  (Cont'd) 


(c)  The  existing  25  gallon  Galley  Retention  Tank  located  in  the 
starboard  aft  corner  of  the  Engine  Room  would  be  retained.  The  tank  has  a 
built-in  liquid  level  controlled  discharge  pump. 

(d)  The  Galley/Turbid  Holding  Tank  and  its  discharge  pumps 
would  be  located  in  Hold  No.  2 in  place  of  the  existing  retention  tank. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  be  pumped  by  the  macerator /transfer  pumps 
to  the  Incinerator  Feed  Tank  and  fed  to  the  incinerator. 

(b)  The  Incinerator  Feed  Tank  would  be  pumped  overboard  and 
pierside  by  its  overboard  pump  via  the  existing  pipe  tunnel  through  the  lower 
part  of  the  Port  Fuel  Oil  Tank  to  the  existing  connections  in  Hold  No.  2. 

<c)  Existing  galley  sink  and  deck  drains  would  continue  to  drain 
to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the  Galley/ 
Turbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tunnel  through  the  Port  Fuel 
Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper  part  of  the 
tank. 


(d)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 

(e)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pump  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No.  2,  there  may  be 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 


ENGINE  ROOM 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133') 
WMS  No.  15 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping M 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

- - - - 

(2) 

l,  875 

8,438 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

(4) 

4,  035 

2,  220 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(5) 

2,  390 

2,  199 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

300 

600 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15  .QO/MH 
(Labor) 

25 

375 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

130 

780 

W 

Cutting 

Hours 

$50. 00/Hr.  <6> 

(Labor) 

15 

750 

> 

o 

E 

<u 

cc 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 . 00/MH 
(Labor) 

25 

3 75 

Total  Installation  Cost  ($) 

15, 787 

(1)  Copper -nickel  uturned. 

(2)  EWnww  include*  * f»ctor  of  547° « dded  to  »Uow  for  valves,  flanges,  fining,  take-down  Jrtnts,  etc, 

(3)  CDe-quaner  inch  plate  assumed. 

(4)  Estimate  Includes  a factor  of  307°  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  the  basis  of  107  of  the  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  SO  ft.  /hr. 
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| DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 

f 

* Vessel:  WHITE  SAGE  (133') 

I 

f 

I WMS  No , 16  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/GATX 

| Evaporator  for  Concentrated  Black  Water/Holding  Tank 

j for  Gray  Water 

i 

Approximate 

Required  Dimensions  (L  x W x H) 

Galley/Turbid  Holding  Tank  2063  gal.  (276  cu.ft.)  7’  x 6’  x 7’ 

Evaporator  (GATX)  One  (1)  - 80  gal. 

Catalytic  Oxidizer  One  (1) 


Galley/Turbid  Holding  Tank 

Overboard  Pumps  Two  (2) 

Macerator/Transfer  Pumps  Three  (3) 

Discussion 


The  system  is  considered  to  be  a viable  candidate. 


i 


2 

s 


i 


A fresh  water  sanitary  flushing  system  would  be  required. 

The  equipment  would  be  located  as  follows: 

(a)  The  GATX  Evaporator  and  its  catalytic  oxidizer  would 
be  located  in  the  Engine  Room,  Port  side,  in  place  of  the  existing  collecting 
tank. 


(b)  The  existing  25  gallon  Galley  Retention  Tank  located  in 
the  starboard  aft  corner  of  the  Engine  Room  would  be  retained.  The  tank  has 
a built-in  liquid  level  controlled  discharge  pump. 

(c)  The  Galley /Turbid  Holding  Tank  would  be  located  in  Hold 
No.  2 in  place  of  the  existing  retention  tank.  Its  overboard  pumps  would  be 
located  inboard  of  the  tank. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  and  discharged  to  the  evaporator 
by  macerator/transfer  pumps. 


i 

i 
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Vessel:  WHITE  SAGE  (133 ') 
System  No.  16  (Cont'd) 


(b)  The  macerator /transfer  pumps  would  also  be  capable  of 
discharging  directly  overboard  or  to  pierside  via  existing  connections . 

(c)  Sludge  from  the  evaporator  would  be  pumped  overboard 
by  the  evaporator’s  sludge  pump. 

(d)  The  overboard  and  pierside  discharge  piping  would  pass 
from  the  Engine  Room  to  Hold  No.  2 via  the  existing  pipe  tunnel  in  the  lower 
part  of  the  Port  Fuel  Oil  Tank. 

(e)  Existing  galley  sink  and  deck  drains  would  continue  to 
drain  to  the  25  gallon  retention  tank  from  which  they  would  be  pumped  to  the 
Galley/Turbid  Holding  Tank  in  Hold  No.  2 via  a new  pipe  tunnel  through  the 
Port  Fuel  Oil  Tank  similar  to  the  existing  one,  but  located  through  the  upper 
part  of  the  tank. 


(f)  Drains  from  the  drinking  fountain  on  the  Main  Deck,  Frame 
14,  to  starboard  of  ship’s  centerline  would  have  to  be  re-routed  to  drain  into 
the  existing  25  gallon  retention  tank. 

(g)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Holding  Tank  in  Hold  No,  2 via  the  new  pipe  tunnel  indicated  above. 
The  tank  discharge  pump  would  be  capable  of  discharging  the  tank  contents 
overboard  and  to  pierside. 

To  accommodate  the  equipment  in  Hold  No.  2,  there  maybe 
minor  modifications  required  to  the  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship’s  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10). 
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WMS  INSTALLATION  COST  ESTIMATES 


i 

V-- 


I 


f 
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i 


f 
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Vessel  WHITE  SAGE  (133') 


WMS  Nc.  16 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  (*> 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1, 000 

(2) 

4,  S00 

Tank  Steelv3) 

Pounds 

$ .5 5/Lb. 

(Materials  and  Labor) 

3,540 

(4) 

1, 947 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

2,305 

(5) 

2,121 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

200 

400 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

20 

300 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

50 

50 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

80 

480 

C/1 

Cutting 

Hours 

$5  0.00/Hr.  <G) 

(Labor) 

15 

750 

§ 

e 

CD 

05 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15.Q0/MH 

(Labor) 

25 

3 75 

Total  Installation  Cost  ($) 

10, 923 

<l)  Copper-nickel  assumed. 

(2)  Estimate  includes  a factor  of  50% added  to  allow  for  valves,  flanges,  fittings,  take-down  joints,  etc. 

(3)  One-quarter  Inch  plate  assumed. 

(4)  Estimate  includes  a factor  of  30%  added  to  allow  foe  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  60  ft,  /hr. 


I 
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Sewage  Holding  Tank 

Overboard  Pumps  Two  (2) 

Sludge  Tank  Transfer  Pump  One  (1) 

Influent  Surge  Tank  Pumps  Two  (2) 

Macerator/Transfer  Pumps  Three  (3) 


Discussion 

The  system  is  considered  to  be  a viable  candidate. 


A fresh  water  sanitary  flushing  system  will  be  required. 

The  existing  25  gallon  Calley  Retention  Tank  in  the  starboarc. 
corner  of  the  Engine  Room  would  be  retained  The  tank  has  a built  -in  level 
controlled  discharge  purnp. 

Components  would  be  located  In  Hold  No.  2 as  follows: 

(a)  The  Sewage  Holding  Tank;  would  l>e  just  forward  o,f 
Bhd  No.  11,  to  starboard  of  the  ship’s  centerline. 

(b)  The  Galley  /Turbid  Influent  Surge  Tank  would  be  in  place 
of  the  existing  retention  tank. 


Vessel:  WHITE  SAGE  (133  ‘) 
System  No.  17  (Cont'd) 


(c)  The  Grumm  an  MSD  and  Sludge  Holding  Tank  would  be 
forward  of  the  Galley /TUrbid  Influent  Surge  Tank. 

(d)  Independent  pumps  would  be  grouped  near  the  equipment 

served . 


Drainage  would  be  as  follows: 

(a)  Sewage  would  be  pumped  by  the  macerator/transfer 
pumps  to  the  Sewage  Holding  Tank  in  Hold  No.  2.  The  sewage  main  would  be 
led  to  Hold  No.  2 via  a new  pipe  tunnel  (similar  to  the  existing)  passing 
through  the  upper  inboard  side  of  the  Port  Fuel  Oil  Tank.  From  there  it  would 
run  to  the  existing  overboard  shell  connection  and  to  the  existing  weather  deck 
discharge  connection  to  pierside,  port  and  starboard, 

(b)  Existing  galley  sink  and  deck  drains  would  continue  to  drain 
to  the  25  gallon  retention  tank  from  wliich  they  would  be  pumped  to  the  Galley/ 
Turbid  Influent  Surge  Tank  Hold  No.  2 via  the  new  pipe  tunnel  mentioned  above. 


(c)  drains  from  the  drinking  fountain  on  the  Main  Deck  Frame 
14,  to  starboard  of  ship's  centerline  would  have  to  be  re  routed  to  drain  Into 
the  existing  25  gallon  retention  tank, 

(d)  Remaining  Galley/Turbid  drains  would  gravitate  overboard 
and  to  the  Influent  Surge  Tank  in  Hold  No.  2 via  the  new  pipe  tunnel  indicated 
above.  One  tank  transfer  pump  would  discharge  to  the  Sewage  Holding  Tank, 
the  other  would  discharge  to  the  Grumman  Feed  Tank, 

(e)  The  Sludge  Holding  Tank  Transfer  Pump  would  discharge 
to  the  Sewage  Holding  Tank  for  discharge  overboard  and  to  pierside. 

i ’ 

To  accommodate  the  equipment  in  Hold  No.  2,  there  maybe 
minor  modifications  required  to  th2  shelving  on  the  starboard  side  (along  the 
shell  of  the  vessel)  and  the  wire  mesh  enclosure  for  the  ship's  dry  stores  on 
the  centerline  of  the  vessel  (between  Frames  9 and  10).  The  ship  stores 
refrigerator  will  have  to  be  moved  slightly  to  port. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133') 


WMS  No.  17 


Installation 
Cost  Element 


Assumed  Unit  Cost 


Piping  Pounds 


Tank  Steel^  Pounds 


Foundations  Pounds 


Electric 

Cables 


Miscellaneous 

Installations  (pumps.  Man- 
motors,  skid- mounted  Hours 
components,  etc.) 


Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 


Welding 


Cu* 1 2 3 4 * 6  ting 

M 

<0 

> 

| Other 
eg  (miscellaneous 
handling) 


Hours 


Man- 

Hours 


$ 4. SO/Lb. 

(Materials  and  Labor) 


$ . S 5/Lb . 

(Materials  and  Labor) 


$ . 92/Lb, 

(Materials  and  Labor) 


$ 2.00/Tt. 

(Materials  and  Labor) 


$15.00/MH 

(Labor) 


$ 1.00/Ft. 
(Labor) 


$ 6.00/Ft. 

(Materials  and  Labor) 


$50. 00/Hr.  <6) 

(Labor) 


Quantity  Required 

(estimated  Cost  ($) 
number  of  units) 


$15,00/MH 

(Labor) 


2,585 


1,280 


5,378 


1, 422 


1,  178 


Total  Installation  Cost  ($) 


(1)  Copper -nickel  utum«d. 

(2)  Estimate  include*  a factor  of  80%  added  to  allow  for  valves,  flanges,  fitting!,  take-down  Joint*,  etc. 

(3)  One-quarter  inch  plate  aaumed. 

(4)  £*tl mite  Include*  a factor  of  30 % added  to  allow  for  required  itiuctural  stiffening  for  proper  support. 

(6)  BKimated  on  the  bull  of  10%  of  the  weight  which  hu  to  be  wp  ported. 

(6)  Based  oc  an  assumed  cutting  race  of  00  ft,  fiu. 


10, 968 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  WHITE  SAGE  (133') 


WMS  No,  18  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incincerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 


Sewage  Surge  Tank 
Galley/Turbid  Surge  Tank 
Fuel  Oil  Day  Tank 


Required 

43  gal.  (5.7  cu.ft.) 
323  gal.  (43  cu.ft.) 
22  gal.  (3  cu.  ft.) 


Approximate 
Dimensions  (LxWxH) 

18"  dia,  x 48"  H 
3*  x 3'  x 5* 
l'-6"x  l’~6"  x l’-6" 


Grumman  Unit  with 
Incinerator 

Sewage  Surge  Tank  Transfer 
Pump 


One  (1)  with 

One  (1)  Thiokol  Incinerator 
One  (1) 


Sewage  Surge  Tank  Over- 
board Pump 


One  (1) 


Galley /Turbid  Surge  Tank  Pump  One  (1) 

Galley/Turbid  Surge  Tank 

Overboard  Pump  One  (1) 

Macerator/Transfcr  Pump  Three  (3) 


Discussion 


The  system  Is  a viable  candidate  with  certain  considerations. 

| A fresh  water  sanitary  flushing  system  would  be  required. 

The  components  would  be  located  as  follows: 

(a)  The  Galley/Turbid  Surge  Tank  and  the  Sewage  Surge  Tank 
would  be  located  in  the  Engine  Room,  Port  side,  in  place  of  the  existing 
collecting  tank.  Their  associated  transfer  and  overboard  pumps  would  be 
located  aft  of  each  tank, 

j 


Vessel:  WHITE  SAGE  (133’) 
System  No.  18  (Cont'd) 


(b)  The  existing  25  gallon  Galley  Retention  Tank  located  in 
the  aft  Starboard  corner  of  the  Engine  Room  would  be  retained.  The  tank  has 
a built-in  liquid  level  controlled  pump. 

(c)  The  Grumman  MSD  with  the  incinerator  would  be  located 
on  the  Starboard  side  of  Hold  No.  2 in  place  of  the  existing  retention  tank. 

(d)  In  view  of  the  arrangement  of  the  vessel  as  described  in 
the  discussion  of  existing  conditions  at  the  beginning  of  this  section,  the 
incinerator  stack  run  to  the  weather  seems  to  be  severely  limited.  The  only 
apparent  solution  is  to  run  it  up  through  the  Main  Deck  alongside  the  port  or 
starboard  sheer  leg  of  the  cargo  boom  tripod  support  structure.  The  structure 
legs  begin  near  the  overhead  in  Hold  No.  2.  Carge  would  have  to  be  exercised 
due  to  tight  house  access  arrangements  on  the  Main  Deck  and  the  navigational 
and  operational  clearances  needed. 

Drainage  would  be  as  follows: 

(a)  Sewage  would  be  collected  and  pumped  to  the  Sewage  Surge 
Tank  by  the  macerator/transfer  pumps.  The  transfer  pump  would  discharge 
the  tank  contents  to  the  Grumman  Sludge  Feed  Tank.  The  overboard  pump 
would  discharge  overboard  and  to  plerside  via  the  existing  connections.  Both 
discharge  lines  would  go  to  Hold  No . 2 via  the  existing  pipe  tunnel  through 

the  lower  part  of  the  Port  Fuel  Oil  Tank. 

(b)  The  existing  25  gallon  Galley  Retention  Tank  would 
discharge  to  the  G/T  Influent  Surge  Tank.  Remaining  G/T  drains  would 
gravitate  to  the  surge  tank, 

(c)  Drains  from  the  drinking  fountain  on  the  Main  Deck, 

Frame  14,  would  have  to  be  re-routed  to  the  25  gallon  retention  tank. 

(d)  The  G/T  Surge  Tank  Pump  would  discharge  to  the 
Grumman  Feed  Tank  via  the  aforementioned  pipe  tunnel  to  Hold  No.  2. 


Vessel:  WHITE  SAGE  (133*) 
System  No.  18  (Cont’d) 


The  G/T  Surge  Tank  Overboard  Pump  would  discharge  via 
the  same  pipe  tunnel  to  Hold  No.  2 and  then  to  the  existing  overboard  and 
pierside  connections. 

To  accommodate  the  equipment  in  Hold  No.  2,  the  shelving 
along  the  starboard  shell  will  have  to  be  modified  and  the  ship's  stores  wire 
mesh  enclosure  on  the  centerline  moved  to  port. 

Due  to  the  incinerator  installation,  additional  fire  protection 
will  have  to  be  provided  and  the  ventilation  system  for  Hold  No.  2 will  have 
to  be  modified. 


PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


ENGINE  ROOM 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  WHITE  SAGE  (133*) 


WMS  No.  18 


Installation 

Cost  Element  1 

Piping  f1)  Pounds 

Tank  Steel(3)  Pounds 


Foundations  Pounds 

Electric  Feet 

Cables 

"Miscellaneous 
Installations  (pumps.  Man- 
motors,  skid- mounted  Hours 

components,  etc.) 

Access  Cuts  (in  hull, 
deck  plating  or  Feet 

bulkhead  to  provide 
passageway) 

Welding  Feet 


Cutting 


Hours 


Quantity  Required 
Assumed  Unit  Cost  (estimated  Cost  ($) 

number  of  units)  

$ 4. SO/Lb.  <2) 

(Materials  and  Labor)  2,460  11,070 


$ .5S/Lb. 

(Materials  and  Labor) 

$ .92/Lb. 

(Materials  and  Labor) 

$ 2.00/Ft. 

(Materials  and  Labor) 


$15. 00/ MH 
(Labor) 


$ 1.00/Ft. 

(Labor) 

$ 6.00/Ft. 

(Materials  and  Labor) 

$50, 00/Hr.  (6) 

(Labor) 


1 

§ Other 


5-  (miscellaneous 
handling) 


Man- 

Hours 


$15.00/MH 

(Labor) 


1,540 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  iKurrved. 

(2)  Bed  mate  Include*  • fete*  of  6 Q°h  added  to  allow  for  valve*,  flange*,  fltOnjp,  take-down  Joint*,  etc. 

(3)  One-quarter  Inch  plate  anumed. 

(4)  Baimate  Include*  a factor  of  30 added  ■*'  'tllow  for  requited  touctural  iriffenlng  for  proper  tupport. 
(8)  Btimated  oo  the  ban*  of  10#  of  the  weight  which  ha*  to  be  wpported, 

(6)  Baaed  on  an  ana  mod  cutting  rate  of  50  ft.  /hr. 


15,633 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
Vessel  WHITE  SAGE  (1 3 3') 


Sheet  1 of  10 


M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION 


INSTALLATION  CHARACTERISTIC 


111 

Required  black  water  handling  capacity  for  vessel  versus  actual  capacity  of  WMS 

(a)  Actual  capacity  of  WMS  equals  or  exceeds  requited  capacity  for  vessel. 

(b)  WMS  marginally  suitable  for  vessel  (has  95-99%  of  required  capacity). 

(c)  WMS  capacity  insufficient  for  vessel  (less  than  95%  of  required  capacity). 

WMS# 

m 

2 

m 

s 

n 

s 

9 

10 

ii 

12 

Jil 

14 

15 

16 

17 

18 

Data 

rm 

h 

H 

■ 

HI 

H 

a 

H 

H 

a 

H 

m 

m: 

H 

H 

HI 
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Required  gray  water  handling  capacity  for  vessel  versus  actual  capacity  of  WMS 

(a)  Actual  capacity  of  WMS  equals  or  exceeds  required  capacity  for  vessel. 

(b)  WMS  marginally  suitable  for  vessel  (has  95-99%  of  required  capacity). 

(c)  WMS  capacity  insufficient  for  vessel  (less  than  35%  of  required  capacity). 

WMS# 

n 

rT] 

3 

KB 

s 

n 

8 

9 

10 

ii 

•12 

13 

14 

16 

17 

18 

Data 

□j 

D 

KM 

a 

n 

a 

H 

a 

a 

U 

n 

KM 

HI 

A 

A 

A 

13 

Extent  of  additional  support  systems  or  equipment  required  to  accommodate  WMS^ 

(a)  No  additional  support  systems  or  equipments  required.  ^ 

(b)  Some  additional  support  systems  or  equipments  required/  : 

(c)  Many  additional  support  systems  or  equipments  required.'  1 

^ Examples: . Firefighting  system  must  be  installed  with  incinerator. 

. Bilge  alarm  required  If  large  tank  is  installed  above  bilge. 

. Compressor  required  on  vessels  that  do  not  already  have  one. 

. Detectors  of  toxic  or  noxious  gases  should  be  installed  with  any  system  that,  as  an  inherent  design 
feature,  uses  such  gases  In  processing  wastes. 

Need  for  support  system/equipment  does  not  significantly  reduce  WMS  suitability  for  on-board  installation, 

' ' Suitability  of  WMS  for  Installation  on  vessel  significantly  reduced. 
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Extent  of  fixture  modifications  required  for  WMS  installation 

(a)  No  fixtures  need  modification  or  replacement. 

(b)  Some  fixtures  need  modification  or  replacement. 

(c)  All  commodes  need  replacement  and  modification  of  urinal-associated  equipment  (e.g. , urinal  discharge  valves) 

is  required. 

(d)  All  fixtures  need  replacement  or  modification  (e.g. , replacement  or  commodes  and  urinal  flusbometers). 

(e)  All  fixutres  need  replacement  or  modification  and  each  fixture  has  additional  hookup  requirements  associated  with  it. 
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M/e  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'd) 
INSTALLATION  CHARACTERISTIC 


22  Extent  of  flush  medium  supply  modifications  requited  for  WMS  installation 

(a)  Existing  flush  medium  is  used, 

(b)  WMS  requires  conversion  of  flush  medium  to  potable  water. 

(c)  WMS  requires  conversion  of  flush  medium  to  recirculating  non-aqueous  medium. 

(d)  WMS  requires  conversion  of  flush  medium  to  salt  water.  (3 ) 

^ Conversion  to  salt  water  requires  pump  re-sizing,  tapping  into  the  sea-chest  and  provision  for  its  corrosive 
properties.  For  PAMLICO,  salt  water  would  be  used  if  the  drain  system  were  converted  to  a standard  flush 
system  (C.G.  supplied  Information). 
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231  Hookup  requirements  ^ 5 for  WMS  Collection /Transport  subsystem  installation 

(a)  No  additional  hookup  requirements  beyond  existing  ones. 

(b)  Requires  piping  for  recirculation  of  flush  medium  (In  existing  gravity  drain  system). 

(c)  Special  and  centralized  Collection/Transport  subsystem  required. 

(d)  Special  and  non-centralized  Collcction/Transport  subsystem  required  (Includes  conversion  from  reduced  flush  vacuum 

collection  to  a standard  gravity  drain  system,  with  or  without  recirculation). 

^ Drain  piping;  electric  cables  connecting  commode,  M/T  pump  and  control  panel  In  GATX,  but  not  In  JERED,  etc, 
VMS  * 1 rVm  4 5 | 6 I 7 I 8 I 9 10  11  I 12  "1  13  I 14  I 15  I 16  I 17 
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232  Routing  flexibility  for  drain  piping  modifications^55 associated  with  WMS  Collection/Transport  subsystem  Installation^ 

(a)  Routing  Is  highly  flexible/35 

(b)  Routing  Js  moderately  flexible,  with  some  restrictions. 

(c)  Routing  is  highly  Inflexible. 

Of  the  three  relevant  categories  of  routing  of  lines  (piping,  ventilation,  electrical),  piping  Is  the  most  Important 
for  assessing  use  of  WMS  installation. 

* 1 Notes;  . With  gravity  drainage,  lines  must  always  slope  downward  and  require  venting. 

, Smaller  size  lines  are  Inherently  more  flexible. 

. With  the  pump  or  vacuum  Collectton/Transport  subsystem,  sharp  bends,  rises  and  long  runs  can  be 
„ accommodated  In  piping. 

' In  all  cases,  WMS  installation  Is  to  be  considered  from  the  point  of  view  of  medffleations  required  to  existing 
conditions. 
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A?  A M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont’d) 
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INSTALLATION  CHARACTERISTIC 
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Space  requirements  for  WMS  Collection/Traosport  subsystem  installation. 

(a)  No  additional  space  required.*1' 

(b)  Some  additional  space  required.*2' 

(c)  Urge  amount  of  additional  space  requited. 

(!) 

— . E. g. . M/T  pumps  in  GATX:  or  small  influent  surge  tank. 

' E.g..  large  VCT  in  JERED;  ot  large  influent  surge  tank,  if  not  already  installed. 
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Modularity  of  WMS  Colle 

(a)  Degree  of  modularity 

(b)  Degree  of  modularity 
(C)  Degree  of  modularity 

cdou/Transport  subsystem  (as  it  affects  installation)*1' 
of  subsystem  aids  in  installation  of  C/T  subsystem. 

of  subsystem  results  in  some  (minimal)  difficulty  in  Installation  of  C/T  subsystem, 
of  subsystem  results  In  moderate  difficulty  in  Installation  of  C/T  subsystem. 

not  currently  have  a WMS.  a high  degree  of  modularity  aids  in  Installation,  and  a high  degree 
alizadon  (as  In  the  JERED)  results  in  difficulties  for  installation. 

*^  On  vessels  that  do 
of  subsystem  centi 
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Venc 

(a)  r 

(b) 

(c) 

requirements  for  WMS  Coflecdon/Transport  subsystem  installation 

Jo  vents  are  required  other  than  the  existing  vents, 
ew  vents  ate  required  in  addition  to  the  existing  vents, 
dany  vents  are  required  in  addition  to  existing  vents. 
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Space  requirements  for  WMS  waste  Treatment/Disposal  subsystem  installation 

(a)  Volume  required  is  minimal  and  dimensions*1'  of  equipment  present  no  problems  in  fitting  equipment  Into  available 

compartment  space. 

(b)  Volume  required  Is  moderate  and  dimensions*1'  of  equipment  present  no  problems  in  fitting  equipment  into  available 

compartment  space. 

(c)  Volume  and  dimension*  ' of  equipment  do  present  problem  in  fitting  equipment  into  available  compartment  space. 

(d)  Urge  volume  required  and  dimension'1 'of  equipment  do  present  problem  in  fitting  equipment  into  available 

compartment  space. 

( 

^ The  two  mahi  factors  are  (t)  deck  area  required  and  (11)  beig 

'red. 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
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M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'd) 
INSTALLATION  CHARACTERISTIC 


Hookup  requirements'  for  WMS  waste  Treatmenr/Disposal  subsystem  installation 

(a)  Pipes,  duces  and/or  cable  requirements  are  minimal. 

(b)  Pipes,  ducts  and/or  cable  requirements  are  moderate. 

(c)  Pipes,  ducts  and/or  cable  requirements  are  extensive. 

^ Piping  for  fuel  oil,  fresh  water,  cooling  water,  compressed  air,  interconnecting  remotely  located  equipment, 
overboard  discharge  line,  etc.;  electric  cables  for  power  supply,  remote  control  panels,  etc.;  ducting  for 
ventilation,  etc. 
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Degree  of  modularity  of  WMS  waste  Treatment/Disposal  (as  it  affects  installation)'  ' 

(a)  Degree  of  modularity  of  subsystem  aids  in  installation  of  T/D  subsystem. 

(b)  Degree  of  modularity  of  subsystem  results  in  some  (minimal)  difficulty  in  installation  of  T/D  subsystem. 

(c)  Degree  of  modularity  of  subsystem  results  in  moderate  difficulty  in  installation  of  T/D  subsystem. 


Decentralization  of  components  may  requite  additional  hookups  and  piping  runs. 
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Vent  requii"ments  for  WMS  waste  Treacmeut/Disposal  subsystem  installation1 

(a)  No  vents  are  required. 

(b)  Vents  ate  required. 


Vents  chat  are  only  internal  to  the  compartment  In  which  subsystem  is  located  are  not  considered  here. 


WMS  /» 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  18 

Data 

a 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

no 

Exhaust  stack  requirements  for  WMS  waste  Treatment /Disposal  subsystem  installation' 

(a)  Exhaust  not  required. 

(b)  Exhaust  required,  size  of  stack  relatively  small  and  stack  can  be  run  via  existing  ship's  stack  enclosure  (fiddley). 

(c)  Exhaust  required,  size  of  stack  relatively  large  and  stack  can  be  run  via  existing  trip's  stack  enclosure. 

(d)  Exhaust  required,  size  of  stack  relatively  small  and  stack  cannot  be  run  via  existing  ship's  stack  enclosure. 

(e)  Exhaust  required,  size  of  stack  relatively  large  and  stack  cannot  be  run  via  existing  ship’s  stack  enclosure. 

^ Notes:  . Electric  incinerator  requires  small  (2")  exhaust. 

. Fuel  incinerator  requires  large  (10")  exhaust. 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
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xT  M/:i  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont’d) 



r INSTALLATION  CHARACTERISTIC 

Ease  of  installing  WMS  support  equipment^1*  > ..  - 

(a)  No  support  equipment  required. 

(b)  Some  support  equipment  required  but  eary  to  Lis  call. 

(c)  Much  support  equipment  required  and  difficult  to  Install. 

Examples:  . firefighting  system  must  be  installed  with  Incinerator. 

. Bilge  alarm  required  if  large  tank  is  Installed  above  bilge. 

. Compressor  required  on  vessels  that  do  not  already  have  one. 

. Detectors  of  toxic  or  noxious  gases  should  be  Installed  with  any  system  that,  as  an  inherent 
design  feature,  uses  such  gases  In  processing  wastes. 

1 1 2 1 3 I 4 [ 5 j 6 I 7 ] FI  9 I 10  I 11  I 12  I 13  I 14  1 15  | 16  1 17  I 18 


Ease  of  compensating  foe  added  weight  of  WMS 

(a)  No  or  minimal  compensation  far  added  weight  lequired. 

(b)  Moderate  compensation  for  added  weight  required. 

(c)  Extensive  compensation  for  added  weight  required. 
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Extent  of  SHIPALTS  (permanent  modifications)  required  for  W MS  installation'  ' 

(a)  No  SHIPALTS  required, 

(b)  Minor  SHIPALTS  required. 

(c)  Extent  of  SHIPALVS  required  Is  moderate. 

(d)  Extensive  SHIPALTS  required.  * 

^ foundations,  etlarged  doors/hatches,  Increased  capacity  requirements  for  air  compressor,  etc. 
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Extent  of  temporary  modification'  ' required  for  WMS  installation 

(a)  No  temporary  modifications  required. 

(b)  Temporary  modifications  required  are  minor. 

(c)  Extent  of  temporary  modifications  required  are  moderate, 

(d)  Temporaiy  modifications  required  are  extensive. 


Cutting  access  openings,  etc. 
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1 - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont‘d) 
INSTALLATION  CHARACTERISTIC 


Effect  of  WMS  on  vessel  stability 

(a)  No  effect  on  existing  stability  characteristics  of  vessel. 

(b)  Some  effect  on  existing  stability  characteristics  of  vessel,  easily  compensated  for. 

(c)  Severe  effect  on  existing  stability  characteristics  of  vessel,  compensation  requited  extensive  modifications  to  vessel 

(e.g. , no  tankage  in  ftjlnt  Herron). 
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Effect  of  WMS  on  vessel  trim  and  list 


(a)  No  effect  on  trim  or  on  list, 

(b)  Some  easily  compensated  for  effect  on  trim  or  list. 

(o)  Compensation  fot  effect  on  trim  or  list  requires  extensive  modification  to  vessel. 
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Effect  or  WMS  on  normal  range  of  vessel 
Vessel  resource  capacity  and  usage  rates. 
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Degree  of  space  trade -off /reallocation  required  fot  WMS  installation 

(a)  No  space  trade-off/reallocation  required. 

(b)  Minimal  degree  of  space  trade-off/reallocation  required, 

(c)  Moderate  degree  of  space  trade-off/reallocation  required, 

(d)  High  degree  of  space  trade-off/reallocation  required. 
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M/E  II  - PERFORMANCE 


PERFORMANCE  CHARACTERISTIC 


WMS  per  capita  wet  weight  (lb)^1^  - Wj 


Drain  piping  material  is  assumed  to  be  coppcr-nlckel  (Cu-Ni). 
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Vessel  WHITE  SAGE  (133*) 


M/E  II  - PERFORMANCE  (Cont’d) 
PERFORMANCE  CHARACTERISTIC 


Sheet  7 of  10 


WMS  pet  capita  volume  (ft3/1)  •»  Vt 

U)  Volumes  are  calculated  as  follows: 

. Fixture  volumes  are  calculated  using  smallest  space  envelopes, 

. Pipe  volume  Is  the  volume  of  a square  tube  with  side  = outside  diametei  of  pipe, 

. Other  equipment:  Deck  area:  smallest  rectangle  enclosing  all  equipment  In  a single  package  plus  extra 

dimension  area  required  for  operation  and  maintenance. 

Height;  either  maximum  height  of  equipment,  or  hill  compartment  height,  if  space  above 
package  is  not  usable  for  any  other  purposes. 
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Adequacy  of  WMS  black  water  holding  times 

HT^  * "h  of  required  black  water  holding  time  met  by  WMS^1' 

^ A WMS  which  employs  an  Incinerator  is  considered  to  meet  loo?)  of  the  required  holding  time.  The  holding 
time  of  a WMS  which  employs  a holding  tank  (for  wastewater  or  sludge)  is  determined  by  the  ratio  of  available 
tank  capacity  to  required  capacity. 
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Adequacy  of  WMS  gray  water  holding  times 
HTg  - fyof  required  gray  water  holding  time  met  by  WMS1'1' 

^ ' i WUC  uhl^h  an  ( t.  J.t*. 
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A WMS  which  employs  an  liiclnerator  is  considered  to  meet  lOOtyof  the  required  bolding  time.  The  holding 
time  of  a WMS  which  employs  a holding  tank  (for  wajtcwater  or  sludge)  Is  determined  by  the  ratio  of  available 
tank  capacity  to  required  capacity. 
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Effect  of  peak  hydraulic  lords  in  black  water  stream  on  WMS  performance 

GISTb  - ?o  of  required  Grumman  (or  other  j influent  surge  tank  capacity  In  blaek  water  stream  net  by  Installation. 
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Effect  of  peak  hydraulic  loads  In  gtay  water  stream  on  WMS  performance 
GISTg  - of  required  Grumman  Influent  rurge  tank  capacity  in  gray  water  ineam  met  by  installation. 
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Ability  of  black  irate;  portion  of  WMS  to  handle  additional  personnel  (on  a long-term  basis) 
HTCb  * of  required  black  water  (or  sludge)  holding  tank  capacity  met  by  Installation, 


100  100 


e 6 


100  100  100 


10  11  12  13  14  15  I 16  I 17 


lAJW1"^ 


eei ’7ar\  f^Srl 


t 

s 

! 

I 

* 

V 


WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
Vessel  WHITE  SAGE  (133*) 


Sheet  8 of  10 


SC 


M/E  II  - PERFORMANCE  (Ccmt'd) 


332 

Ability  of  gray  water  portion  of  WMS  to  handle  additional  personnel  (on  a long  term  basis) 

HTCg  <#>  of  required  gray  water  (or  sludge)  hodling  tank  capacity  met  by  installation. 
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M/E  IV  - PERSONNEL  SAFETY 

SAFETY  CHARACTERISTIC 

21 

Hazard  of  explosive  potential  for  operator /maintalner  due  to  inherent  WMS  design. 

1 * Installation  index  (for  personnel  safety) 

(a)  Likelihood  of  hazardous  situation  is  not  increased  due  to  location  of  any  portion  of  WMS. 

(b)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  are4. 

(c)  likelihood  of  hazardous  situation  is  increased  due  to  proximity  of  any  portion  of  WMS  to  fuel  storage  area. 
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22 

Hazard  of  explosive  potential  for  operator/malntainer  due  to  procedural  enof/equipmenr  failures  of  WMS. 

I - Installation  index  (for  personnel  safety) 

(a)  Likelihood  of  hazardous  situation  is  not  increased  due  to  location  of  any  portion  of  WMS. 

(b)  Likelihood  of  hazardous  situation  Is  increased  due  to  proximity  of  any  portion  of  WMS  to  working  ot  berthing  area. 

(c)  Likelihood  of  hazardous  situation  Is  increased  due  to  proximity  of  any  portion  of  WMS  to  fuel  storage  area. 
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Hazard  of  Arc  Ignition  potential  due  to  irdieten 

! - Installation  index  (for  personnel  safety) 

t WMS  design 

creased  due  to  location  of  any  portion  of  WMS. 

sed  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area. 

sed  due  to  proximity  of  any  portion  of  WMS  to  fuel  storage  area. 

(a)  Likelihood  of  hazardous  situation  ij  doc  in 

(b)  Likelihood  of  hazardous  situation  is  Lncres 

(c)  Likelihood  of  hazardous  situation  is  incres 
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Hazard  of  fixe  ignition  potential  due  to  procedi 

I - Installation  index  (for  personnel  safety) 

tral  errors /equipment  failures  of  WMS. 

.reased  due  to  location  of  any  portion  of  WMS. 

sed  due  to  piotdmity  of  any  portion  of  WMS  to  working  or  berthing  area, 
ted  due  to  proximity  of  any  portion  of  WMS  to  fbel  storage  area. 

(a)  Likelihood  of  hazardous  situation  ia  not  in< 

(b)  Likelihood  of  hazardous  situation  la  increaj 

(c)  Likelihood  of  hazardoia  situation  ia  incteaj 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
Vessel  WHITE  SAGE  (133') 


Sheet  9 of  10 


M/E  V - HABITABILITY 
HABITABILITY  CHARACTERISTIC 


Heat  generation  for  nearby  personnel1  ' due  to  Inherent  WMS  design 
T - Installation  index  (for  heat) 

(a)  Location  of  WMS  is  not  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 


For  operator/maintainer /adjacent  berthing  and  working  areas. 


13  I 14  I 15  I 16 


Heat  generation  for  nearby  personnel1  ' due  to  procedural  errors /'equipment  failures  of  WMS 
t ~ Installation  Index  (for  heat) 

(a)  Location  of  WMS  is  not  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 

For  operator/ main tainer /adjacent  berthing  and  working  areas. 


Noise  level  for  personnel  In  vicinity  of  WMS'  ' 

I * Installation  Index  (for  noise) 

(a)  Location  of  WMS  is  not  likely  to  raise  doIsc  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  noise  level  due  to  proximity  to  wurldng  and  berthing  areas, 

/1\ 

For  operator/maintalner/adjacent  berthing  and  working  areas. 


Vibration  levels  for  nearby  personnel'  produced  by  WMS  machinery 
1 - Installation  Index  (for  vibration) 

(a)  Location  of  WMS  is  not  likely  to  raiae  vibration  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  vibration  level  due  to  proximity  to  working  and  berthing  areas. 

^ For  operator/maintalner/adjacent  berthing  and  working  areas. 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
Vessel  WHITE  SAGE  (1 33') 


Sheet  10  of  10 


M/E  VI  - RELIABILITY 


RELIABILITY  CHARACTERISTIC 


22 

Extent  of  WMS  configuration  redundancy 

WMS  equipment  requirement*. 
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M/E  VII  - MAINTAINABILITY 

MAINTAINABILITY  CHARACTERISTIC 

131 

Accessibility  of  replaceable  WMS  component* 

I - Installation  Index  (for  accessibility) 

(a)  High  degree  of  physical  clearance  around  WMS  equipment. 

(b)  Moderate  degree  of  clearance  around  WMS  equipment. 

<c)  Very  tight,  l.e. , very  Utile  clearance  around  WMS  equipment. 
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WHITE  SAGE  (133') 


CONCLUDING  REMARKS 

The  following  are  points  of  consideration  and  observation  relevant 
to  this  vessel,  some  of  which  have  been  included  in  the  shlpcheck  obser- 
vations, and  are  reiterated  for  emphasis  and  convenience. 

(a)  The  vessel  is  presently  fitted  with  a CHT  system,  components  of 
which  occupy  space  in  the  Engine  Room  and  in  Hold  No.  2 just  forward  of  the 
Engine  Room . The  piping  runs  and  space  for  equipment  locations  are  convenient 
and  well  arranged  for  the  most  part  with  separate  black  and  gray  water  mains 
lending  themselves  readily  adaptable  to  the  WMS  configurations  studied. 


(b)  Possibly  the  only  major  problem  for  which  there  is  no  readily 
apparent  solution  is  the  manner  in  which  incinerator  stacks  can  be  led  to  the 
weather  when  the  arrangement  does  not  permit  them  to  go  up  via  the  Engine 
Room  fidley  along  with  the  existing  diesel  exhaust  piping.  The  general  arrange- 
ment of  the  ship  seemingly  precludes  the  possibility  of  making  these  runs  due 
to  interference  with  cargo  handling  equipment,  navigational  aids,  visibility 
from  the  bridge  and  the  undesirable  path  the  smoke  could  take  from  the  top  of 
the  incinerator  stack. 

(c)  Present  waste  disposal  system  equipment  in  the  Engine  Room 
offer  no  apparent  problem  into  removals . In  Hold  No.  2 however,  the  810 
gallon  retention  tank  installation  is  quite  substantial  with  a very  large  sup- 
porting foundation . This  would  require  a large  amount  of  labor  and  cutting  up 
to  remove  from  the  vessel, 

<d)  The  ship's  dry  stores  in  Hold  No.  2 are  contained  in  an  expanded 
metal  enclosure  on  the  ship's  centerline.  This  would  have  to  oe  relocated,  most 
likely  to  the  port  side  of  the  vessel. 

i 

(e)  The  ship's  stores  refrigerator  is  a free-standing  self-contained 
unit  in  Hold  No.  2.  For  some  proposed  WMS  installations  the  refrigerator 
would  have  to  be  shifted  to  port  to  provide  more  space  for  system  components . 

This  would  involve  foundation  extension. 


(f)  Most  of  the  remaing  existing  equipment  on  Hold  No.  2 involves 
storage  shelving  and  miscellaneous  cabinetry  which  should  offer  no  real  problem. 
There  is  ample  space  in  the  hold  for  relocation. 


WHITE  SAGE  (133’) 


(g)  In  order  to  pass  piping  between  the  Engine  Room  and  Hold  No.  2, 
another  pipe  tunnel  through  the  port  side  fuel  oil  tank  would  be  required,  similar 
to  the  one  already  existing  for  this  purpose . This  would  involve  tank  washing  and 
gas  freeing  before  any  hot  work  can  be  done . 

(h)  The  ship  is  outfitted  with  the  required  support  systems,  flushing 
water,  fuel,  compressed  air,  etc.  It  would  be  required  that  for  some  WMS 
proposals  the  present  salt  water  flushing  system  be  changed  over  to  fresh  water. 

(i)  Existing  piping  runs  and  connections  lend  themselves  readily  to 
reuse  for  many  of  the  WMS  proposals . 

(j ) For  systems  involving  installation  of  incinerators , the  existing 
ventilation  system  would  have  to  be  studied  for  adequacy , 

The  same  would  apply  to  the  fire  extinguishing  apparatus . 

(k)  Access  cuts  for  shipping  WMS  components  would  have  to  be  made 
in  the  deck  head  or  in  the  ship's  side . 

(l)  There  are  no  ballasting  provisions  per  se  aboard  the  vessel . 
Therfore  any  weight  compensations  required  would  have  to  be  at  the  expense 
of  on-board  existing  material , 
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SUMMARY  OF  PRELIMINARY  INSTALLATION  ANALYSIS  RESULTS 
WHITE  SAGE  (133') 


Subsys 
(Black)  . 
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Black 
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(1)  BUM  OS: 

. Information  contained  In  available  veael  plant, 

. WMS  lnttallatlon  requirement!, 

. WMS  lnttallatlon  criteria  and  guideline!. 

(2)  Two  rub  choice*  available  for  WMS  No.  9 u follow!: 

. 9a  • Concentrated  black  water  trantferred  from  VCT  to  holding  tank  (acceptable  for  all  veaelt). 
. 9b  - Concennated  black  water  held  in  VCT  (acceptable  for  Point  Herron  only). 

(3)  Twc  tubchoicei  available  for  WMS  No,  12  ai  follow!: 

, 12a  • Concentrated  black  water  transferred  from  VCT  to  holding  tank  (acceptable  foe  all  veeteli) 

. 12b  - Concentrated  black  water  held  in  VCT  (acceptable  fee  Point  Herron  only). 
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PERTINENT  VESSEL  INFORMATION 
WHITE  SAGE  (133') 

Crew:  21  men 

Sanitary  Fixtures:  4 Waterclosets,  1 Urinal,  4 showers,  5 lavatories 

Existing  Arrangement: 

(a)  One  (1)  25  gallon  Galley  Retention  Tank  in  aft  Machinery  Compartment  receives 
drainage  from  galley  sinks,  galley  deck  drain  and  drinking  fountain. 

(b)  Galley  drains  can  discharge  overboard  via  gravity  or  drain  to  the  Galley 
Retention  Tank.  The  tank  can  pumpout  to  a 220  gallon  Collection  Tank  in 
the  Engine  Room . 

(c)  The  220  gallon  Collection  Tank  also  receives  all  Sewage  and  turbid  drains 
via  separate  piping  systems , The  turbid  drain  system  can  also  discharge 
directly  overboard. 

(d)  The  220  gallon  Collection  Tank  can  pumpout  to  a 810  gallon  Retention  Tank 
located  in  Hold  No.  2 Storeroom,  forward  of  the  Engine  Room.  It  can  also 
pumpout  overboard  or  to  the  deck  discharge  connections . 

(e)  The  810  gallon  Retention  Tank  receives  only  the  220  gallon  Collection  Tank 
pumpout.  It  can  pumpout  to  the  deck  disc  large  connections  or  directly  overboard. 

(f)  The  Retention  and  Collection  Tank  pump  piping  is  so  arranged  that  either 
pump  can  serve  either  tank,  thereby  providing  a standby  pump  for  each  tank. 


Note: 


The  drawings  of  the  existing  ship  that  were  provided  t r accomplish  this  work 


i 

-1 


a 


are  contradictory  regarding  the  location  of  the  Collection  and  Retention  Tanks  and 

4 

:! 

other  items  of  machinery: 

j 

(1) 

540  WAGL  - 4808-2 

Secondary  Drainage  System 

1 

Alterations  Fleet  - Dated  8-9-71 

j 

(2) 

540  WAGL  - 0103-8 

Booklet  of  General  Drawings 

U.S.C.G.C.  Whitebush  - Dated  5-30*74 

(3) 

540  WAGL  - 4000-1 

Whitebush  Engine  Room 

Rearrangement  - Elevation  & Plan  - Dated  3-18*74 

j 
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Vessel:  WHITE  SAGE  (133') 
Existing  Arrangement  (Cont'd) 


Drawing  (1)  locates  the  collecting  and  retention  tanks  a considerable  distance 
from  the  location  shown  on  drawings  (2)  and  (3).  In  view  of  the  fact  that  drawing  (1) 
is  a piping  system  installation  plan  that  involves  the  tanks  and  is  intended  as  a 
Fleet  Alteration,  it  was  decided  to  use  this  drawing  as  applicable  to  the  Whitesage, 
Further,  drawings  (2)  and  (3)  apply  specifically  to  the  Whitebush  which  is  not  the 
subject  ship  in  this  discussion.  As  a result  of  the  above,  the  conclusions  that  are 
arrived  in  the  following  discussions  must  be  considered  with  somewhat  below 
average  accuracy. 
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PRELIMINARY  INSTALLATION  ANALYSIS  OF  INDIVIDUAL  CANDIDATE  SYSTEMS 
Vessel:  WHITE  SAGE  (133') 

WMS  No.  1 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 

Black  Water/Holding  Tank  for  Gray  Water 


Required 

Sewage  Holding  Tank  722  gal.  (97  cu.  ft.) 

Galley/Turbid  Holding  Tank  2,063  gal.  (276  cu.  ft.) 
Discharge  Pumps  (4)  10  - 30  gpm 

Discussion 


The  system  installation  appears  to  be  acceptable  as  follows: 

It  is  advisable  to  locate  two  pumps  and  a Sewage  Holding  Tank  in  the 
location  presently  occupied  by  the  Collecting  Tank  in  the  Engine  Room  with  very 
minor  rearrangement  of  existing  equipment.  Very  minor  modifications  in  the 
sewage  and  garbage  grinder  piping  will  be  necessary. 

A Galley/Turbid  Holding  Tank  and  two  pumps  could  be  located  in  the 
area  presently  occupied  by  the  existing  Retention  Tank  in  the  Hold  No.  2 store* 
room  with  very  minor  rearrangement  of  the  space. 

It  will  be  necessary  to  run  the  Galley/Turbid  piping  mains  from  the 
Engine  Room  to  the  Hold  No.  2 storeroom  area  in  order  to  connect  to  the  G/T 
Holding  tank.  This  piping  can  run  through  a void  space  separating  the  Fresh 
Water  and  Fuel  Oil  Tanks  (if  fitted)  or  through  a pipe  tunnel  in  the  Fuel  Oil  Tank, 

The  25  gal.  Galley  Drain  Tank  should  remain  in  use  and  the  pump 
piping  revised  to  discharge  to  the  G/T  Holding  Tank  in  Hold  No.  2.  The  single 
drinking  fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to 
drain  to  the  gravity  G/T  drain  line  to  the  G/T  Holding  Tank.  The  overboard 
discharge  is  to  be  blanked  off. 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
can  be  retained  for  use  with  the  new  installation. 


Vessel:  WHITE  SAGE  (133') 


WMS  No.  2 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Sludge  Holding  Tank  for 
Sewage/Holding  Tank  for  Gray  Water 


Required 

1 ' i 

Sewage  Holding  Tank  135  gal.  (18  cu.  ft.) 

Galley/Turbid  Holding  Tank  2,063  gal.  (276  cu.  ft.) 

Discharge  Pumps  (4)  , • 10  - 30  gpm . 

p f ' 

Chrysler  Model  and  Quantity  Model  A One  (1) 

Discussion 

The  system  installation  is  acceptable  subject  to  the  following: 

The  Galley/Turbid  Holding  Tank  plus  two  discharge 
pumps  can  be  located  in  the  area  presently  occupied  by  the  existing  Retention 
Tank  in  the  Hold  No.  2 storeroom  with  very  minor  rearrangement  of  existing 
equipment. 

The  Sewage  Holding  Tank  with  two  discharge  pumps.  Separation  Unit 
and  the  Pressurization  and  Fluid  Package  can  be  located  hi  the  area  presently 
occupied  by  the  existing  Collecting  Tank  in  the  Engine  Room  and  in  the  area  in- 
board of  the  boiler  and  fire  & bilge  pump  on  the  port  side. 

This  arrangement  will  require  the  routing  of  the  Galley/Turbid  piping 
mains  from  the  Engine  Room  to  the  Hold  No.  2 storeroom  area  in  order  to  connect 
to  the  new  G/T  Holding  Tank.  The  piping  can  run  through  a void  space  separating 
the  Fresh  Water  and  Fuel  Oil  Tanks  (If  firted)  or  through  a pipe  tunnel  in  the  Fuel 
Oil  Tank. 


The  25  gal.  Galley  E)rain  Tank  should  remain  in  use  and  the  pump  piping 
revised  to  discharge  to  the  G/T  Holding  Tank  in  Hold  No.  2.  The  single  drinking 
fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to  drain  to 
the  gr  avity  G/T  drain  line  to  the  G/T  Holding  Tank.  This  overboard  discharge  is 
to  be  blanked  off. 

The  existing  overboard  discharge  shell  connections  and  deck  discharge 
connections  can  be  retained  for  use  with  the  new  installation. 
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Vessel:  WHITE  SAGE  (133') 


WMS  No.  3 


Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 
Chrysler  System  with  Incinerator  for  , 
Sewage/Holding  Tank  for  Gray  Water 


Required 


Galley  /Turbid  Holding  Tank 
Sludge  Ejection  Tank 
Discharge  Pumps  (4) 


J2,063  gal.  (276  cu.  ft.) 
\ 50  gal.  (6.7  cu.  ft.) 


10  - 30  gpm 


Chrysler  Model  and  Quantity 


Incinerator  Model  and  Quantity 


Model  A 
Model  A 


One  (1) 
One  (1) 


Discussion 


The  system  installation  appears  to  be  acceptable  as  follows: 


The  Galley/Turbid  Holding  Tank  plus  two  discharge  pumps  could  be 
loca-  d in  the  space  pi  isentlv  occupied  by  the  existing  Retention  Tank  in  the  Hold 
No.  2 storeroom  with  possible  minor  rearrangement  of  existing  equipment. 


The  Separation  Unit  Pressurization  and  Fluid  Package  and  the  Sludge  Ejection 
Tank  can  be  located  in  the  Engine  Room  in  the  area  presently  occupied  by  the  existing 
Collecting  Tank  and  in  the  area  inboard  of  the  boiler  and  fire  & bilge  pump  on  the  i 4 
port  side.  ' , ' , 


The  Incinerator  can  be  located  or.  or  near  the  centerline  at  Frame  15  under 
the  casing  opening  in  order  to  facilitate  routing  the  incinerator  stack  up  the  stack 
along  with  the  diesel  engine  exhaust  pipes . , 


This  arrangement  will  necessitate  the  running  of  the  Galley/Turbid  piping 
mains  from  the  Engine  Room  to  the  Hold  No.  2 storeroom  area  in  order  to  connect 
to  the  new  G/T  Holding  Tank.  The  piping  can  be  run  through  a void  space  between 
the  Fresh  Water  and  Fuel  Oil  Tanks  (if  fitted)  or  through  a pipe  tunnel  in  the  Fuel 
Oil  Tank. 


The  25  gal.  Galley  Drain  Tank  should  remain  in  use  and  the  pump  piping 
revised  to  discharge  to  the  G/T  Holding  Tank  in  Hold  No.  2.  The  single  drinking 
fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to  drain  to 
the  gravity  G/T  drain  line  to  the  G/T  Holding  Tank,  The  overboard  discharge  can 
be  blanked  off. 


Existing  overboard  discharge  shell  connections  and  deck  discharge 
connections  can  be  retained  for  use  with  the  new  installation. 
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Vessel:  WHITE  SAGE  (133') 


WMS  No.  4 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
/ System  with  Sludge  Holding  Tank  for  Black  Water/ 

■'  Holding  Tank  for  Gray  Water 


Required 


Sewage  Influent  Surge  Tank 
Galley/Turbid  Holding  Tank 
Sludge  Holding  Tank 
Discharge  Pumps  (4) 


110  gal.  (15  cu.  ft.) 
2,063  gal.  (276  cu.  ft.) 
60  gal.  (8  cu.  ft.) 

10  - 30  gpm 


Grumman  Unit 


One  (1) 


Discussion 


The  system  installation  is  acceptable  as  follows: 


It  appears  that  the  Sewage  Influent  Surge  Tank  and  the  Sludge  Holding 
Tank  plus  four  discharge  pumps  can  be  located  in  the  apace  presently  occupied 
by  the  existing  Collecting  Tank  in  the  Engine  Room  with  some  minor  equipment 
relocation. 

The  Grumman  Unit  can  be  located  in  the  Engine  Room  on  the  port  side  of 
the  center  line  between  frames  14  and  15.  The  stack  can  run  up  the  machinery  casing. 
This  will  require  the  relocation  of  the  Log  Desk  and  Telephone  Booth  plus  other  minor 
items  of  machinery  and  possibly  the  Air  Cond.  Water  Chiller. 


The  Galley  /Turbid  Holding  Tank  plus  two  discharge  pumps  can  be  located 
in  the  area  presently  occupied  by  the  existing  Retention  Tank  in  the  Hold  No.  2 
storeroom  with  possible  minor  rearrangement  of  existing  equipment. 

An  alternative  location  for  the  Granur cn  utj:  v.’>.  Hold  No.  2 Storeroom 
area  near  the  G/T  Holding  i theroV'  placing  ai!  ti  '-ament  equipment  in  the 
same  vicinity, 

This  will  require  the  extension  of  the  Galley/Turbid  piping  mains  from 
the  Engine  Room  to  the  Hold  No.  2 Storeroom  area  in  order  to  connect  to  the  G/T 
Holding  Tank.  The  G/T  piping  can  be  run  through  a void  space  between  the  Fresh 
Water  and  Fuel  OH  Tanks  (if  fitted)  or  through  a pipe  tunnel  In  the  Fuel  Oil  Tank. 

The  25  gal.  Galley  Drain  Tank  should  remain  in  use  and  the  pump  piping 
revised  to  discharge  to  the  G/T  Holding  Tank  in  Hold  No.  2,  The  single  drinking 
fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to  drain  to 
the  gravity  G/T  drain  line  to  the  G/T  Holding  Tank.  The  overboard  discharge  could 
be  blanked  off. 
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Vessel:  WHITE  SAGE  (133') 


WMS  No.  5 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Combined 
Black  and  Gray  Waters 


Sludge  Holding  Tank 
Influent  Surge  Tank 
Discharge  Pumps  (4) 

Grumman  Unit 


232  gal.  (31  cu.  ft.) 
432  gal.  (58  cu.  ft.) 
10  " 30  gpm 

One  (1) 


Discussion 


following: 


The  system  installation  appears  to  be  acceptable  as  described  in  the 


Tiie  Sludge  Holding  Tank  and  the  Influent  Surge  Tank  plus  pumps  can  be 
located  in  the  area  presently  occupied  by  the  existing  Collecting  Tank  in  the  Engine 
Room,  Minor  rearrangement  of  equipment  may  be  required  for  this  installation. 

The  Grumman  Unit  can  be  located  in  the  Engine  Room  port  side  near  the 
centerline  between  frames  14  and  15.  This  location  will  require  the  relocation  of 
the  Log  Desk  and  Telephone  Booth  plus  other  minor  machinery  items. 

Fewer  items  of  existing  equipment  will  require  relocation  if  the  Influent 
Surge  Tank  is  install,  d in  the  area  presently  occupied  by  the  Retention  Tank  In  the 
Hold  No.  2 Storeroom  area.  This  will  require  the  extension  of  the  combined 
waste  piping  mains  from  the  Engine  Room  to  the  Hold  No,  2 Storeroom  area  via 
a pipe  tunnel  or  through  a void  space,  if  fitted. 

An  alternate  location  for  the  Grumman  Unit  and  the  Sludge  Holding 
Tank  Is  the  Hold  No.  2 Storeroom  in  the  general  area  presently  occupied  by  the 
Retention  Tank.  This  location  can  accommodate  all  the  required  components 
thereby  having  all  treatment  equipment  together  in  Hold  No.  2.  Minor  modifications 
will  be  necessary  to  the  space. 
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Vessel:  WHITE  SAGE  (133') 
System  No.  5 (Cont'd) 


The  25  gal.  Galley  Drain  Tank  should  remain  in  use  aii-d  the  pump 
piping  revised  to  discharge  to  the  Influent  Surge  Tank . The  single 
drinking  fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected 
to  drain  to  the  gravity  G/T  drain  line  to  the  Influent  Surge  Tank.  The  overboard 
discharge  would  be  blanked  off . . 

Existing  deck  and  shell  overboard  discharge  connections  can  remain 
for  use  with  the  new  equipment,  ... ; 


Vessel:  WHITE  SAGE  (1331) 


WMS  No.  6 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 
Black  Water/Grumman  Flow  Through  System  with 
Sludge  Holding  Tank  for  Gray  Water 


V • '.*»  . 

• i.if.. 


.. i .. 


Influent  Surge  Tank 
Sludge  Holding  Tank 
Sewage  Holding  Tank 
Optional  Comb.  Sewage/Sludge  Holding 
Tank- 

Discharge  Pumps  (4) 


Required 

323  gal.  (43  cu.  ft.  ) 
172  gal.  (23  cu.  ft.  ) 
722  gal.  {97  cu,  ft.  ) 

894  gal.  (120  cu.  ft,  ) 
10  - 30  gpm 

One  (1) 


Grumman  Unit 
Description 

The  system  installation  appears  to  be  acceptable  as  described  in  the 

following: 


Although  if  Is  possible  to  locate  the  Grumman  Unit  in  the  Engine  Room 
between  frames  14  and  15,  port  side  near  centerline,  it  may  be  advisable  to  locate 
this  unit  and  the  Sludge  Holding  Tank  (2.5'  x 2.5’  x 4’  H)  in  the  Hold  No.  2 Store- 
room area  in  the  location  of  the  present  Retention  Tank  because  the  size  of  the 
associated  tanks  makes  it  impossible  to  locate  all  equipment  in  the  Engine  Room 
without  considerable  rearrangement. 

The  Influent  Surge  Tank  (3'Wx3'Lx5'H)  and  the  Sewage  Holding  Tank 
or  the  Optional  Combined  Holding  Tank  can  be  located  in  the  Engine  Room  in  the 
area  presently  occupied  by  the  existing  Collecting  Tank.  It  may  be  necessary  to 
relocate  the  Log  Desk  and  Telephone  Booth.  As  an  alternate  the  tanks  can  be  located 
In  Hold  No.  2 Storeroom  area  thereby  keeping  all  related  equipment  in  the  same 
space  . Only  minor  rearrangement  of  the  existing  space  will  be  required. 

The  25  gal.  Galley  Drain  Tank  could  remain  in  use  and  the  pump  piping 
revised  to  discharge  to  the  Influent  Surge  Tank  in  Hold  No.  2,  The  single  drinking 
fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to  drain  to  the 
gravity  G/T  drain  line  to  the  Influent  Surge  Tank.  The  overboard  discharge  is  to  be 
blanked  off. 

Existing  shell  and  deck  discharge  connections  can  remain  for  use  with 
the  new  equipment. 
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Vessel:  WHITE  SAGE  (133') 


WMS  No. 


Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
System  with  Sludge  Incinerator  for  Black  Water/Holding 
Tank  for  Gray  Water 


Galley /Turbid  Holding  Tank 
Sewage  Influent  Surge  Tank 
Fuel  Oil  Day  Tank 
Discharge  Pumps  (4) 

Grumman  Unit 
Thiokol  Incinerator 


Required 

2,063  gal.  (276  cu.  ft.) 
110  gal,  (15  cu.  ft.  ) 
25  gal.  (3.3  cu.  ft.  ) 
10  - 30  gpm 

One  (1) 

One  (1) 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations  as  follows: 

The  Galley /Turbid  Holding  Tank  can  be  located  in  the  Hold  No.  2 Store- 
room area  in  the  space  presently  occupied  by  the  existing  Retention  Tank  with  very 
minor  rearrangement  of  the  space. 

The  Grumman  MSD  fitted  with  an  Incinerator  can  be  installed  in  the 
Engine  Room  between  frames  No.  14  and  15  port  side  near  the  centerline.  The 
incinerator  stack  can  be  led  up  the  machinery  casing  along  with  the  existing  diesel 
engine  exhaust  pipes.  This  location  will  require  the  rearrangement  of  the  Log  Desk 
and  Telephone  Booth  and  perhaps  the  Air  Conditioning  Water  Chiller. 

The  Sewage  Influent  Surge  Tank  can  be  located  in  the  Engine  Room  in  the 
area  presently  occupied  by  the  Collecting  Tank.  The  Incinerator  Fuel  Tank  can  be 
located  in  the  overhead  in  the  same  area. 

This  arrangement  will  require  that  the  Galley /Turbid  main  be  routed  to 
the  No.  2 Hold  Storeroom  area  via  the  void  space  between  Fuel  Oil  and  Fresh  Water 
Tanks  (If  fitted)  or  through  a pipe  tunnel  in  the  Fuel  Oil  Tank. 
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Vessel:  WHITE  SAGE  (133') 
System  No.  7 (Cont*d) 


The  25  gal.  Galley  Drain  Tank  should  remain  in  use  and  the  pump  piping 
revised  to  discharge  to  the  G/T  Holding  Tank  in  Hold  No,  2.  The  single  drinking 
fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to  drain  to 
the  gravity  G/T  drain  line  to  the  G/T  Holding  Tank.  This  overboard  discharge  is 
to  be  blanked  off. 

The  existing  shell  and  deck  connections  can  remain  for  use  with  the  new 
installation . 
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Vessel:  WHITE  SAGE  (133') 

WMS  No.  8 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Incinerator  for  Combined 
Black  and  Gray  Waters 

Required 

Influent  Surge  Tank  432  gal.  (58  cu.  ft.  ) 

Fuel  Oil  Day  Tank  25  gal.  (3.3  cu.  ft.  ) 

Discharge  Pumps  (4)  10  - 30  gpm 

Grumman  Unit  One  (1) 

Thiokol  Incinerator  One  (1) 

Discussion 

The  system  installation  is  acceptable  within  the  following  limitations: 

The  Influent  Surge  Tank  can  be  located  in  the  area  presently  occupied 
by  the  existing  Collecting  Tank  in  the  Engine  Room . 

The  Grumman  Unit  with  the  Thiokol  Incinerator  can  be  located  in  the 
Engine  Room  between  Frames  No.  14  and  15,  Port  Side  near  the  centerline.  This 
will  require  the  relocation  of  the  Telephone  Booth,  Log  Desk  and  probably  the  Air 
Conditioning  Water  Chiller. 

The  Fuel  Oil  Day  Tank  can  be  located  overhead  near  the  Grumman  Unit. 

The  incinerator  stack  can  be  led  up  the  machinery  casing  along  with  the 
existing  diesel  engine  exhaust  pipes . 

The  25  gal.  Galley  Drain  Tank  should  remain  in  use  and  the  pump  piping 
revised  to  discharge  to  the  Influent  Surge  Tank  in  Hold  No.  2,  The  single  drinking 
fountain  (Frames  14/15)  discharging  overboard  should  be  reconnected  to  drain  to  the 
gravity  G/T  drain  line  to  the  Influent  Surge  Tank.  This  overboard  discharge  is  to 
be  blanked  off. 

The  existing  overboard  discharge  shell  and  deck  connections  can  remain 
for  use  with  the  new  installation. 


I 
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Vessel:  WHITE  SAGE  (133') 


WMS  No.  9 JERED  Reduced  Volume  Flush  Vacuum  Collection/Hold  lug 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Vacuum  Collection  Tank 
Sewage  Holding  Tank 
Galley/Turbid  Holding  Tank 

Discussion 


Required 

30  gal.  (4.4  cu.  ft.) 
200  gal.  (27  cu.  ft.  ) 
2063  gal.  (276  cu.  ft.  ) 


The  system  installation  appear  to  be  acceptable  subject  to  certain 
limitations. 

Reuse  of  existing  piping  arrangement  should  be  considered.  A fresh 
water  flushing  system  is  required  for  this  system . 

The  Vacuum  Collection  Tank,  its  vacuum  equipment,  Sewage  Holding  Tank 
and  sewage  overboard  pumps  can  be  located  in  the  Engine  Room  in  the  area  where 
the  existing  Collecting  Tank  is  presently  installed. 

The  Galley/Turbid  Holding  Tank  and  overboard  pumps  can  be  located  in 
the  Hold  No.  2 Storeroom  area  where  the  Retention  Tank  Is  presently  installed. 

Minor  rearrangements  of  existing  equipment  may  be  necessary  in  both 
compartments. 

The  Galley/Turbid  drains  in  the  Engine  Room  must  be  manifolded  and 
led  to  the  G/T  Holding  Tank  via  a pipe  tunnel  through  the  fuel  oil  tanks  or  the  void 
space  (depending  on  the  vessel's  arrangement)  between  the  Engine  Room  and  Hold 
No.  2. 


It  is  recommended  that  the  galley  and  turbid  drains  aft  of  Frame  17  continue 
to  utilize  the  existing  25  gallon  collecting  tank  and  pump.  This  must  be  rearranged 
to  discharge  forward  to  the  new  G/T  Holding  Tank  in  Hold  No.  2.  The  single  drinking 
fountain  drain  between  Frames  14  and  15  must  be  tied  In  to  the  gravity  system  going 
forward  instead  of  retaining  its  own  independent  overboard  discharge.  This  over- 
board connection  could  be  blanked  off. 
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Vessel:  WHITE  SAGE  (13 3') 
System  No.  9 (Coat'd) 


The  existing  pipe  tunnel  between  the  Engine  Room  and  Hold  No.  2 could 
be  retained  for  sewage  transfer  to  the  existing  overboard  discharge  connection  in 
Hold  No.  2 or  to  the  existing  pierside  deck  connection. 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
can  be  retained  for  use  with  the  new  installation. 


Vessel:  WHITE  SAGE  (133') 


WMS  No.  10  JERED  Reduced  Volume  Flush  Vacuum  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 

i * 

- - — — - Required 


Vacuum  Collection  Tank 
Galley/Turbid  Holding  Tank 
Incinerator  Feed  Tank  (Sludge) 
Fuel  Oil  Day  Tank 


120  gal.  (18  cu.  ft.  ) 
2063  gal.  (276  cu.  ft.) 
50  gal.  (6.5  cu.  ft.) 
22  gal.  (3.0  cu.  ft.) 


Incinerator 


One  (1)  Thiokol 


Discussion 


The  system  installation  appears  to  the  acceptable  subject  to  certain 
limitations. 

Reuse  of  existing  piping  arrangements  should  be  considered.  A fresh 
water  sanitary  flushing  system  is  required. 

The  Vacuum  Collection  Tank,  vacuum  equipment  and  overboard  discharge 
pump  could  be  located  in  the  Engine  Room  in  the  area  where  the  existing  Collecting 
Tank  is  fitted.  The  Incinerator,  its  feed  (sludge)  tank,  blower,  fuel  tank,  controls, 
etc.  would  be  located  just  aft  of  the  Vacuum  Collection  Tank.  The  incinerator  stack 
can  be  run  to  the  weather  alongside  the  exhausts  from  the  existing  diesel  engines 
up  the  machinery  casing. 

The  Galley/Turbid  Holding  Tank  and  its  overboard  pumps  would  be 
located  in  the  Hold  No.  2 Storeroom  area  where  the  present  Retention  Tank  is 
installed. 


Minor  rearrangements  of  existing  spaces  and  machinery  maybe  necessary 
in  both  compartments  to  accommodate  the  new  units. 

The  existing  25  gallon  Galley  Drain  Tank  should  remain  in  use  and  the 
pump  discharge  piping  revised  to  discharge  to  the  Galley /Turbid  Holding  Tank  in 
Hold  No.  2.  The  single  drinking  fountain  drain  between  Frames  14  and  15  should 
be  connected  to  the  gravity  Galley/Turbid  drain  running  to  the  G/T  Holding  Tank 
and  the  independent  overboard  discharge  disconnected  and  blanked  off. 
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Vessel:  WHITE  SAGE  (133') 

r ■ . ' 

VWMS  No.  11  JERED  Reduced  Volume  Flush  Vacuum  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
' ' for  Grr.y  Water  \ 


Vacuum  Collection  Tank 
Galley/Turbid  Holding  Tank 

Evaporator  (GATX) 
Catalytic  Oxidizer 


30  gal.  (4.4  cu.  ft.) 
' 2063  ga.  (276  cu.  ft.  ) 

' One  (1)  - 80  gal. 
One  (1) 


Discussion 


The  system  installation  appears  to  be  acceptable  as  follows:  ■ 

Reuse  of  existing  piping  arrangements  would  have  to  be  considered.  A 
fresh  water  sanitary  flushing  system  is  required  with  this  system . 

The  Vacuum  Collection  Tank,  Evaporator  and  Catalytic  Oxidizer  can  be 
located  in  the  area  presently  occupied  by  the  Collection  Tank  in  the  Engine  Room. 

The  Galley/Turbid  Holding  Tank  could  be  located  in  the  Hold  No.  2 Store- 
room area  presently  occupied  by  the  Retention  Tank. 

The  existing  25  gallon  Galley  Drain  Tank  should  remain  in  use  and  the 
pump  piping  revised  to  discharge  to  the  Galley/Turbid  Holding  Tank  in  Hold  No.  2, 
The  single  drinking  fountain  discharging  overboard  at  frames  14/15  should  be 
reconnected  to  the  gravity  G/T  drain  to  the  G/T  Holding  Tank.  The  overboard 
discharge  should  be  blanked  off. 

Existing  overboard  shell  and  pierside  deck  connections  should  remain 
for  use  by  the  new  system. 

The  pipe  tunnel  between  Engine  Room  and  Hold  No.  2 would  be  used  for 
the  piping  necessary  to  pump  out  the  Vacuum  Collection  Tank. 

The  G/T  drain  main  in  the  Engine  Room  should  be  run  to  the  G/T  Holding 
Tank  in  Hold  No.  2 via  the  pipe  tunnel. 
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Vessel:  WHITE  SAGE  (13 3‘) 

WMS  No.  12  JERED  Reduced  Volume  Flush  Vacuum  Coilection/Holdlng 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  vyith  Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Tank 
Sludge  Holding  Tank 
Sewage  Vacuum  Collection  Taik 
Sewage  Holding  Tank 


Grumman  Unit 


Required 

.323  gal.  (43  cu.  ft.  ) 
172  gal.  (23  cu,  ft,  , 
30  gal.  (4.4  cu.  ft.) 
200  gal.  (27  cu.  ft.  ) 

One  (1) 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 


Reuse  of  existing  piping  arrangements  would  have  to  be  considered.  A 
frech  water  sanitary  Rushing  system  would  be  required. 

The  Vacuum  Collection  Tank,  Vacuum  equipment,  Sewage  Holding  Tank  and 
sewage  overboard  pumps  could  be  located  in  the  Engine  Room  in  the  area  where  the 
existing  Collecting  Tank  is  fitted. 

The  Galley/Turbid  Influent  Surge  Tank  and  its  pump  would  be  located  just 
aft  of  the  aforementioned  sewage  equipment,  also  in  the  Engine  Room.  This  will 
require  minor  rearrangement  of  existing  equipment. 

The  Grumman  MSD  , Sludge  Holding  Tank  (and  its  discharge  pump)  could 
be  located  in  the  Hold  No.  2 Storeroom  area  in  where  the  existing  Retention  Tank  is 
fitted.  Some  rearrangement  of  this  compartment  may  be  necessary. 

The  existing  25  gallon  Galley  Drain  Tank  should  remain  in  use  and 
discharge  to  the  Influent  Surge  Tank.  The  single  drinking  fountain  drain  between 
Frames  14  and  15  should  be  connected  to  the  gravity  G/T  drain  to  the  Influent 
Surge  tank  and  the  independent  overboard  connection  disconnected  and  blanked  off. 


Vessel:  WHITE  SAGE  (133') 


WMS  No.  13  JERED  Reduced  Volume  Flush  Vacuum  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incinerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 

Required 


Galley/Turbid  Surge  Tank 
Vacuum  Collection  Tank 
Fuel  Oil  Day  Tank 

Grumman  Unit 
Incinerator 


323  gal.  (43  cu.  ft.) 
30  gal.  (4.4  cu.  ft.) 
40  gal.  (5.3  cu.  ft.) 

One  (1) 

One  (1)  Thiokol 


Discussion 


The  system  installation  appears  acceptable  as  follows: 

Reuse  of  existing  piping  arrangements  would  have  to  be  considered.  A 
fresh  water  sanitary  flushing  system  would  be  required  for  this  system . 

The  Vacuum  Collection  Tank  and  vacuum  equipment  would  be  located  in  the 
Engine  Room  in  the  area  where  the  existing  220  gallon  Collecting  Tank  is  fitted.  The 
Galley/Turbid  Surge  Tank  and  its  pump  would  be  located  just  aft  of  the  Vacuum 
Collection  Tank  and  equipment.  This  may  require  some  relocation  of  existing 
equipment. 

There  are  two  possible  locations  to  be  considered  for  the  location  of  the 
Grumman  MSD  and  its  incinerator.  One  location  would  be  in  the  Engine  Room  just 
aft  of  the  Vacuum  Collection  arrangement  near  the  centerline,  with  its  stack  going 
to  the  weather  alongside  the  existing  diesel  engine  exhausts.  The  other  location 
would  be  in  Hold  No.  2 in  the  place  occupied  by  the  810  gallon  Retention  Tank  in  the 
storeroom  area,  with  the  Incinerator  stack  running  to  the  weather  alongside  the 
kingpost. 

There  would  be  some  equipment  relocations  to  be  considered. 

The  existing  pipe  tunnel  between  the  Engine  Room  and  Hold  No.  2 would 
be  used  for  piping  runs  to  overboard  and  pierside  connections  and  the  Grumman  MSD, 
if  located  in  Hold  No . 2 . 


Vessel:  WHITE  SAGE  (133') 
System  No,  13  (Cont'd) 


The  existing  25  gallon  Galley  Drain  Tank  will  remain  in  use  with  the 
„ discharge  piping  revised  to  connect  to  the  G/T  Surge  Tank.  The  single 
drinking  fountain  at  frames  14/15  would  be  reconnected  to  the  ^avityGA  dr 
to  the  G/T  Surge  Tank.  The  overboard  discharge  should  be  blanked  off. 

Existing  overboard  discharge  connections  and  deck  discharge  con- 
nections could  be  retained  for  use  with  the  new  installation. 


Vessel: 


WHITE  SAGE  (133*) 


WMS  No.  14  GATX  Reduced  Volume  Flush  MA  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Required 


Galley/Turbid  Holding  Tank  2,063  gal.  (276  cu.  ft.) 

Sewage  Holding  Tank  232  gal.  (31  cu.  ft.  ) 

Discharge  Pumps  (4)  10  - 30  gpm 


Discussion 


The  system  installation  appears  to  be  acceptable  as  follows: 

Reuse  of  existing  piping  arrangements  should  be  considered.  A fresh 
water  flushing  system  is  required  for  this  system. 

The  Galley/Turbid  Holding  Tank  could  be  located  in  the  Hold  No,  2 
Storeroom  area  in  the  space  presently  occupied  by  the  Retention  Tank. 

The  Sewage  Holding  Tank  can  be  located  in  the  Engine  Room  in  the  space 
now  occupied  by  the  Collection  Tank. 

The  existing  pipe  tunnel  between  the  Engine  Room  and  Hold  No.  2 would 
be  used  for  piping  runs  to  overboard  and  pierside  connections  and  from  G/T  Holding 
Tank  to  the  Sewage  Holding  Tank. 

The  existing  25  gallon  Galley  Drain  Tank  will,  remain  in  use  with  the  pump 
discharge  piping  revised  to  connect  to  the  G/T  Holding  Tank,  The  single  drinking 
fountain  at  frames  14/15  would  be  reconnected  to  the  gravity  G/T  drain  to  the  G/T 
Holding  Tank.  The  overboard  discharge  should  be  blanked  off. 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
could  be  retained  for  use  with  the  new  installation. 


Vessel:  WHITE  SAGE  (133') 


WMS  No.  15  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Incinerator 
for  Concentrated  Black  WaterAlolding  Tank  for  Gray  Water 

Required 

Galley /Turbid  Holding  Tank  2,063  gal.  (276  cu.  ft.) 

Incinerator  Feed  Tank  50  gal.  (6.7  cc.  ft.) 

Fuel  Oil  Day  Tank  22  gal,  (3  cu.  ft.  ) 

Incinerator  One  (1)  Thiokol 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  the  following: 

Reuse  of  existing  piping  arrangements  should  be  considered.  A fresh 
water  flushing  system  is  required  for  this  system , 

The  Galley/Turbid  Holding  Tank  can  be  located  in  the  Hold  No.  2 Store- 
room area  where  the  existing  Retention  Tank  is  located.  Minor  space  rearrangement 
may  be  necessary. 

The  Incinerator,  Fuel  Oil  Day  Tank  and  Incinerator  Feed  Tank  can  be 
Installed  In  the  area  presently  occupied  by  the  Collecting  Tank  in  the  Engine  Room . 
Minor  equipment  rearrangement  may  be  required.  Stack  can  run  up  the  casing. 

The  pipe  tunnel  between  the  Engine  Room  and  Hold  No,  2 would  be  used 
for  piping  runs  to  overboard  and  plerslde  connections . 

The  existing  25  gallon  Galley  Drain  Tank  will  remain  in  use  with  the 
pump  discharge  piping  revised  to  connect  to  the  G/T  Holding  Tank.  The  single 
drinking  fountain  at  frames  14/15  would  be  reconnected  to  the  gravity  G/T  drain 
to  the  G/T  Holding  Tank,  The  overboard  discharge  should  be  blanked  off. 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
could  be  retained  for  use  with  the  new  installation. 


A-26 

i 


Mfmrin  mOlllliMl  IWIWIHI  UlWW  : .VMftMUOK1 


* 'V  “ ”1  * . • 


Vessel:  WHITE  SAGE  (133’) 


I 


WMS  No,  16  GAIX  Reduced  Volume  Flush  M/T  Pump  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 

Required 

Galley/Turbid  Holding  Tank  2,063  gal.  (276  cu,  ft.) 

Catalytic  Oxidizer  One  (1) 

Evaporator  (GATX)  One  (1)  80  gal. 

Discharge  Pumps  (4)  10  - 30  gpm 

Macerator/Transfer  Pumps  (2) 


I 


Discussion 

The  system  installation  appears  to  be  acceptable  within  certain 
limitations:  , 

Reuse  of  existing  piping  arrangement  should  be  considered.  A fresh 
water  flushing  system  is  required  for  this  system. 

The  Galley/Turbid  Holding  Tank  and  pumps  can  be  located  in  the  Hold 
No.  2 Storeroom  area  to  replace  the  existing  Retention  Tank.  Minor  space 
rearrangement  may  be  necessary. 

The  Evaporator,  Catalytic  Oxidizer  and  pumps  can  be  installed  in  the  ! 

Engine  Room  in  the  area  where  the  existing  Collecting  Tank  is  located.  Minor 
machinery  rearrangement  may  be  required. 

The  existing  pipe  tunnel  between  the  Engine  Room  and  Hold  No.  2 
would  be  used  for  piping  runs  to  overboard  and  pierside  connections. 

The  existing  25  gallon  Galley  Drain  Tank  will  remain  in  use  with  the 
pump  discharge  piping  revised  to  connect  to  the  G/T  Holding  Tank,  The  overboard 
discharge  should  be  blanked  off , 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
could  be  retained  for  use  with  the  new  installation, 


6- 


s 


l 


A-27 


Vessel:  WHITE  SAGE  (133') 


WM3  No,  17  GATX  Reduced  Volume. Flush  M/T  Pump  Collection/Holding 

Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  .Gray  Water 


Required 


Sewage  Holding  Tank 

232 

gal. 

(31  cu. 

ft.) 

Influent  Surge  Tank 

323 

gal. 

(43  cu. 

ft.) 

Sludge  Holding  Tank 

172 

gal. 

(23  cu. 

ft.) 

Grumman  Unit 

One  (1) 

Macerator/Transfer  Pumps  (2) 

Discharge  Pumps  (4) 

m 

10  - 

30  gpm 

Discussion 


The  system  installation  appears  to  be  acceptable  within  certain 
limitations  and  alternatives: 

Reuse  of  existing  piping  arrangement  should  be  considered.  A fresh 
water  flushing  system  is  required  for  this  system . 

In  view  of  the  close  piping  interconnection  between  the  components,  and 
the  fact  that  pierside  discharge  is  via  Hold  No.  2,  it  appears  advisable  to  locate 
the  Grumman  Unit.  Sludge  Holding  Tank,  Sewage  Holding  Tank  and  Influent  Surge 
Tank  in  the  Hold  No.  2 Storeroom  area  presently  occupied  by  the  Retention  Tank. 
This  will  probably  require  minor  rearrangement  of  the  space. 

An  alternate  is  to  locate  the  Sewage  Holding  Tank  in  the  Engine  Room 
in  the  space  now  filled  by  the  Collection  Tank.  This  will,  however,  require 
extra  lengths  of  piping  between  Hold  No.  2 and  the  Engine  Room  for  Sludge  Tank 
discharge  and  Influent  Tank  discharge  to  the  Sewage  Tank  and  Sewage  Tank 
discharge  to  pierside  connections . 

The  Galley /Turbid  drain  main  in  the  Engine  Room  must  be  led  to  the 
Influent  Surge  Tank  Id  Hold  No.  2 via  a pipe  tunnel  through  the  fuel  oil  tanks  or 
tne  void  spice  between  the  fresh  water  tanks  and  the  fuel  oil  tanks  (if  fitted). 
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Vessel:  WHITE  SAGE  (133') 
System  No.  17  (O.ut’d) 


The  existing  25  gallon  Galley  Drain  Tank  will  remain  in  use  with  the 
pump  discharge  piping  revised  to  connect  to  the  G/T  Surge  Tank.  The  single 
drinking  fountain  at  frames  14/15  would  be  reconnected  to  the  gravity  G/T  drain 
to  the  G/T  Surge  Tank.  The  overboard  discharge  should  be  blanked  off. 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
could  be  retained  for  use  with  the  new  installation. 


Vessel:  WHITE  SAGE  (13 3‘) 

WMS  No.  18  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incincerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 

Required 

Sewage  Surge  Tank  ::  43  gal.  (5.7  cu.  ft.  ) 

Galley/Turbid  Surge  Tank  323  gal.  (43  cu.  ft.  ) 

Fuel  Oil  Day  Tank  -122  gal.  (3.0  cu.  ft.  ) 


Grumman  Unit  One  (1) 

Incinerator  One  (1)  Thiokol 

Discussion 

The  system  installation  appears  to  be  acceptable  as  follows: 

Reuse  of  existing  piping  arrangement  should  be  considered.  A fresh 
water  flushing  system  is  required  for  this  system . 

The  Galley/Turbid  Surge  Tank  and  the  Sewage  Surge  Tank  can  be 
located  in  the  Engine  Room  in  the  space  now  occupied  by  the  Collecting  Tank. 

The  Grumman  Unit,  Incinerator  and  Fuel  Oil  Day  Tank  can  be  located 
In  the  Engine  Room  between  Frames  14  and  15,  port  side  near  the  centerline. 

This  will  require  the  relocation  of  the  Log  Desk,  Telephone  Booth  and  possibly 
the  Air  Conditioning  Water  Chiller,  The  incinerator  stack  could  run  up  the  casing 
to  the  weather  with  the  existing  Diesel  engine  exhaust  piping.  In  this  arrangement, 
the  pipe  tunnel  between  the  Engine  Room  and  Hold  No,  2 would  be  used  for  piping 
runs  to  overboard  and  pierside  connections . 

An  alternate  would  be  to  locate  the  Grumman  Unit,  Incinerator  and 
Fuel  Oil  Day  Tank  in  the  Hold  No.  2 Storeroom  area  in  the  space  now  occupied 
by  the  Retention  Tank.  The  stack  could  be  led  up  the  side  of  the  kingpost  up  to 
the  towing  light. 

In  this  arrangement  the  pipe  tunnel  would  be  used  for  overboard  and 
pierside  discharge  piping  plus  feed  piping  to  the  Grumman  Unit, 


Vessel:  WHITE  SAGE  (133') 
System  No.  18  (Cont’d) 


Possibly  the  best  arrangement  is  to  locate  ail  of  the  equipment  in  the 
Hold  No.  2 Storeroom  area.  In  this  arrangement  the  separate  Sewage  and  G/T 
mains  must  be  led  from  the  Engine  Room  to  the  Hold  No.  2 Storeroom  area  via 
the  pipe  tunnel . 

The  existing  25  gallon  Galley  Drain  Tank  will  remain  in  use  with  the 
pump  discharge  piping  revised  to  connect  to  the  G/T  Surge  Tank.  The  single 
drinking  fountain  at  frames  14/15  would  be  reconnected  to  the  gravity  G/T  drain 
to  the  G/T  Surge  Tank.  The  overboard  discharge  should  be  blanked  off. 

Existing  overboard  discharge  connections  and  deck  discharge  connections 
could  be  retained  for  use  with  the  new  installation. 
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